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'The advantages" of an industrial survey have gener- 
ally beqi recognised, but they are apt t<> he exaggerated 
on the one hand, a^d iinclervahiecl on the other- Hy 
s< unc, the iiujuiry is expected to mark an epoch, if not 
to uslier in a millennium, while others, with a less 
optimistic bent^of mind, consider it to he of necessity 
superficial, and useless lor practical purpo<3_*s unless 
supplemented hy a complete- economic survey. 

X either attitude is altogether correct. A review of 
^tlie present state ol Thinjab manufactures can effect no 
nuiiaclc ; it cannot even ohviate tlie need for the 
detailed investigation which should he made hy tech- 
nical experts before any new enterprise is set on foot. 
At the same time its result need not he a mere antho- 
logy of harrefi platitudes, strung together for the 
delectation of the carpet knights of industry. A survey, 
if properly' maefe, may hring to light much •useful 

infoi mation that has so far lain hidden in Government 

% 

offices, and mav supplement such information with 
the facts and the figures \\ liich can often he collected 
satisfactorily only? through the agency of public ser- 
vants. It may go a little further, and set in correct 
perspective the actual and possible industries of the 
^Province in accordance with their local importance. 

T*lie work now presented to the- reader does not 
travel beyond the Hritish l^unjab, and it* deafcs only 
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with its manufacturing industries, that is to say, with 
those industries in which theVaw materiS.1 is •appre- 
ciably altered by means of human skill *>r labour. 

• • 

Mineral, agricultural ancl forest products?, with the 
exception of such as constitute the basis of manu- 
facture, he, therefore, outside its scope. Cfn the other 
hand, though most of the industries included in its 

m • 

range are already in existence, or are capable of being 
started at once, it treats of several that a^e mere 
possibilities, destined to await a J^iigher standard of 
general and technical education, and a greater familiar- 
ity with methods of industrial combination than yet 
exist in the Punjab. 

Even Tvitli these limitations, the task before the 
writer is of wide extent ; and there would* seem to be 
no end to the multitude or complexity of the* questions 
he is called upon to answer. He will congratulate 
himself if these pages do nothing more than help* to 
form a sound public opinion on the resources and 
possibilities of this Province, and the extent to which 
they could be developed by the people with the suppoit 
of the Government. \ 

The procedure followed in making the survey was 
as lolPows : "The writer studied, in * the first place, 
all the available literature, published or otherwise, 
on the arts and crafts of the Province, and then 

9 

visited the principal centres of trade and industry 
in order to inquire personally int<\ the state of the 
markets, and the local resources in labour, capital, 
communications and raw products. He interviewed 
the workers in every industry, and lieai^l and considered 
all they had to say about their difficulties and require- 
ments. • He* also put himself in touch everywhere 
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with officials and oIIAts likely to supply him with 
re^ablc information ^>n industrial matters. At the 

same fimC he discussed with selected capitalists (not 

• • 

necessarily® tli^’ richest or i)est known), the kind of 

information which thev would like to see collected on 

\ • , " • 
various heads. 

Kxhaustixf; interrogjietorics on the points that re- 
mained for further inquiry were then sent to con c>.- 
pondeqts all over the Province, and, pending the 
recei pt of their implies, the writer toured through 
some of the important seats of commerce and manu- 
facture in other parts of India. lie had the good 

foitune to meet* not a few industrial and business 

• • 

experts, and he visited many factories ahcl trading 
establish merits of interest to an inquirer from the 
Punjab. He takes this opportunity of acknowledging 
the courtesv with which he was everv where received. 

Xhc second stage of his labours was reached when 
he commenced the draft of this work. Copies of each 
chapter as tfist written were sent for criticism botli to 
scientists and practical experts, and on receipt of their 
t ibservations /nr t her i information was requisit ioned 
from the local reporters- The chapter in question 
was then revised or re-written, the whole process 
beings repeated several times jn some cases. 

It is hardly necessarv to mention that the statements 
in this work are to be taken on the sole responsibility 
of the writer. • 

He must place on record his deep sense of obligation 

to the many distinguished gentlemen who helped him 

# at every turn. Without their co-operation, indeed, he 

would have failed to obtain results of anv value. In 
• » - 

the first* place he thanks Mr. \V. S. Hamilton,* I.CJ.S., 
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. € 

Director of Industries, fmcltAf whose clcp.u ^mental 

control the survey was made, fw constant supjmrt and 

sympathetic advice and criticism, which, iiT a work of 

this kind, were inv; il liable. IVofcssoY* \V\ndli.ini K. 

Dunstan, I.L.D., F.K.S., Director of the Imperial Insti- 

• • * 

lute, London, looked through several chapters of the 
hook, and sent much oriyimFl information o?i drills 
and animal products, as well as the valuable note on 
loofahs ("Appendix 11.). 'The Ilonble Mr A- C hatterton , 
Director of J ndnstnes, Madras, ^contributed useful 
information on cotton, wool, silk, tanning and ^lass. 
Sardar Puran Sinj^h, Imperial Foicst Cluinibt, was 
^ood enough to \vi ite exhaustive notes for the writer’s 
use oil essential c >i 1 s, 1 1 1 rpe n 1 1 lie, wood d i st 1 1 lat ion , etc. 
The Hon hie Mr. L£. Robertson, I.C.S., O.S.I., C-I.I\., 
lately Member, and Mi. \V. Maxwell, l.C S„ lately 
Secretary, Dcp.irtment of Commerce and Industry, 
enabled him to consult some confidential papers of 
the Government of India, which proved < >f j^reat use. 
H. H. the Alahara ja of Gwalior altordej# him every 
facility for inspecting the pioneer tacloi ies set itp bv 
him in his model slate. Much .issidanre was received 
in various directions from Mr. \V. C. Kenouf, I.C.S., 
U ireefor of Agriculture, .is well as Ironi the staff of 
his Department ; from Mr- K. Noel-Paton, iJireetor- 
CJeneral of Coiumercial Intelligence, Air. C. \V. 10. 
Cotton, I.C.S., Off**. Director of Industries, Madi as, 
Mr. 1. H- Burkill, Reporter oil Economic Products, 
Professor F. W. Sedgwick, Thomason College, Rooikee, 
the Hon’ble Ran Raliadiir N. R. N. Madholkar, Akola 
(Beiyir), 1 Jr- Rash Ihhari Chosli, C.I*E., C alcutta, the* 
Hon’blc All-. Justice Sankaran Nair, Madras, Air. James 
S- Cotton, lately Editor, Imperial Gazetteer of India* 
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and Mr. K. Burdon, I • Useful items <>f informa- 

tion ware supplied by Messrs. A. Sliakespcar, Cawnpuie, 

• - * • 

ID. W. Ailfman, Sanitarv Engineer, Punjab, D. Souter 
Kobertson •Tlnfmason (Jollege, Koorkce, A. J. (iibson, 
I.E.S., M . J I>arlinjLj, I.C.S., and \V. Mayes, I.K.S., by 
the Secretaires of the Chambers of Commerce, Karachi 
and Hmnbav^ and the (Collectors of Customs <>f those 
ports and of Calcutta. Messrs. Berginann, Holfmann 

Co., pf Bombay, and Messrs. Alartin <Sl Co., of C/al- 
cutta, supplied a ^limber of estimates of plants and 
maclii nery. 

(Joining now to particular sub|ects f the writer must 
tender his cordial thanks to the Hon'ble 1 1 ~ . (. McC. 

Douie, I.C.S., C.S.I., CJol. C. | . Baniber, 1 . A 1 . , Air. I >. 

"Hooper, Iudian Museum, Calcutta, PrTifessor C” C. 
Caleb, Lahore Aledioal <Jolle£»e t and Air. A. C. Ilart- 
less, Super! i ltenclei 1 1, Botanical Gardens, Saharan pur 
^H 4 »tanie«il subjects) ; the Hon'ble Air. Kazalblioy C 
1 1 >1 ah i in, Hi esident, Horn bay Ali I Ionvi iers’ Associatu hi , 
Setli Narot»tmdas Alorarji Goculdas, Millowner, 13om- 
bay; Khan Bahadm lieaconjee D. Alelita, Manager, Kin- 
press Aiills, Xagpur, and Air. G. K. 'Fipnis, Manager, 
Haiiooinan Alahadeo Alills, Delhi (Cotton Industries); 
the Manager, XVw Egerton Woollen Alills, Dhariwal, 
and Air. A. H . Silver, Manager, Cawnpoie Woollen 
Mills (Wool) ; Mr. D. C- Sen, M.A-, K.C.S., Dvc-ing 
Expert, ISengaJ Technical Institute, CJalcutta. ;ind Dr. 
Suter, Consulting Chemist to the IJadische Anilin-nncl 
Soda-Kabrik agency, Bombay, both ot whom contri- 
buted able .and exhaustive notes (Dyeing and Oalico 
Printing) ; Mr. A. Kraustaclt, Skin Merchant, Amritsar, 
Sir Adamjee ^ Peerbhoy, Proprietor, Sion Tanncrv, 
Bomba/, and the Manager, X.-W. Tannery, Co. Ld., 
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Cawnporc* (Tanning anci I ..either- work) The Rev. 
Professors of Science, St. XaxVr’s Collegfc, Roml^y, 
and IVofcssor H. Mon«at Jones, Govcrnincfit College, 
Cahore (Chemical I nclnsti#?es) ; Dr. H odffmafli, Manager, 
Cot ton -oil Mill, Akola (Oils) ; Mr. W. H. ITarrison, 
Madras Agricultural Chemist, Coimbatore^Jiugar, etc.); 
Air. P. II. Swincliatl, Headin;*»ter, Govcrnnu*n4 Indus- 
tiial Scliool, Lucknow (Woodwork)*; Mr- R. Vearson, 
lniperi.il Forest Economist, and Air. C- P.^ Kishcr, 
Conservator of Forests, Punjab (Kyrest Products); Mr. 
r T. II- I >- LaTouchc, Officiating I >irector of the (ieologi- 
cal Survey of India, Dr. C. I .. Kermor of tlie same 
Department, and the Bikaner State Department of 
Mineralogy ( AI incralogical subjects) ; Air. VV. S. 
Hadaway, Principal, School of Arts, Aladnas (Enamel- 
ling on Alctals, etc.) ; Air. E. J. Hawkins, Alaimger, 
Indian Aluminium Co., Madras, and Sir Thomas 
Holland, F.K.S., Director of the theological Survey of 
India ^Muminium) ; Air. E. R. Kern, Pottery Expert, 
|. J- School of Arts, Bombay ^Pottery' ; Vrofessor B. 

t 

AI. Altikerji, Thomason College, Roorkee, and .Bala 
A lakh Dhari, Secretary, Anibala Class Works (Class) ; 
Air. D. Thomson, Alining Engineer, Dandot (Dandot 
Coll ieiy T ). • 

Finally, the thanks of the writer are clue to all tlie 
1 deputy Commissioners and Settlement Officers in the 
Province, tlie Engineers c?f the Punjab Irrigation 
Department, and the Settlement Commissioner, Kash- 
mir, for the infoi mation which thev have courteously 
sent him from time to time. 

Kxccllent reports on the industries their respective 
districts were received from tlie following mem- 
bers oL the. I'rovinoul Service : Khwaja Tasadduk 
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Husain^B.A., Delhi ; Mi^nshi* Nasir-ud-din, Gurdaspur; 
Pir.Kamar-iid-diu, LucXiiana ; and Sheikh Din Moham- 
mad, M.A., Jidlundnr. Also from Lada Shankar 
Das, Tab si IT1 ar ,*A mri tsar ; K.«B. Sheikh Ghulam Sadik, 
Hon. Magistrate, Amritsar ; Sheikh Cihulam Yasin, 
Pleader, Jhang ; Lala N'iamat*Kai, Inspector of Sanita- 
tion, Multan f Lala Kunthn Dal, 13. A , hh.B., MunsilT, 
Hoshiarpur; and Munshi Barkat Ali Khan, M.A ,LL.B., 
M unship Hoshiarpur. A useful account of the in- 
dustries of Lahore t^tv was compiled by Partab Singh, 
Octroi Superintendent, Lahore. 




GENERAL INTRODUCTION. 


The 1 * 11111:111 lies between 27°3lJ / :ind 3 *4-° 2' >*., and 
between tf9 0 i23 / and 70 0 2' K., and, including tlie Keucia- 
tory States (30,532 miles), covers 133, 7-M square 

miles, or about a fifth of the area of Japan. It 
is for the mo-t part a vast alluvial plain, but is 
naturally divided into (1) The Hiinal.iyan region, 
(*-£) Tile* submontane region from the Junjna to the 
Indus, (3) Tlie Salt Kangt* plateau, (4) The south- 
western plains, and (5) Tlie western poition of the 
Vnd o - Ci a n get i e T 3 1 ai i i West . 

Of these divisions the submontane, i nel udi i ig the 
districts of U°shiarpur, Jullunclin, (iurdaspur and 
Sialkot, is the«most fertile', and may also be considered 
to be Tlie heart of the industrial Punjab. The Canal 
Oolouies in tlie centre of the Province, however, are 
among the most fl ourishi ng agricultural communities 
in the Indian Kmpire. The Salt Range is barren in 
pi aces, while the last two divi^jons become so towards 
the south, where* they merge into the limitless wastes 
of Sind and Ixajasthiin. 

» The climate of the plains is subject togrc.it extremes 
in both winter and summer. In January and Hebru- 
arv the temperature commonly falls below freezing 
point at night, wlulc it seldom rises above 75° K, in 
the daytime : :und nothing can surpass the bright 
sunshine and the keen invigorating air eff the four 
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cold weather months. in Minuiier, on the cither hand, 
tlie lierce dry heat, which is ax its worst in tli^ south- 
west, is onlv exceeded on the Min-baked plains of Sind. 
Tlie thermometer then records from 115° to 121° F. 
in the shade by clay, and seldom les^ than 7t>° by 
ni^ht. ^ f 

There are two rainy seasons, the first between 
the end of December and tlie* end of Fehruarx , and 
the second from the latter part of June to the middle 
of September. The rainfall is he; vy on the Himalayas 
and ranges between and M> inches in the sub- 

montane zone ; blit it decreases rapidly the further 
one travels away from the lulls, until it sinks to a low 
and variable figure in the west and the south-west. 

The population of the province amounts to 20 
millions in 1911, besides the- 4} millions in the Feuda- 
tory States. The average density in liritish tei ritory is 
20-~ persons per square mile, but the tigure rises to o(>5 
in the submontane, and to 294 in the 1 ndo-Ciangetic 
FMain, while it is as low as 124 in tlie south-west dry 
area. ( >f the several districts, the* m< >st thic kly popu- 
lated are Jullundur, with an avei age of oGU per square 
mile, Amritsar with o5(). and iJedhi with olO. The 
Mohannnadans lorm the most numerous community, 
being per cent, of tht^whole. 'They preduininatc in 
the west and m the submontane tract , w hile the Hindus 
are in the majority in the lndo-(i;in^etic plain and in 
^he Himalayan hills. 1'he Sikhs constitute about lO 1 , 
per cent, of the population. 

Nowhere in India is the caste system looser than in 
the .villages of the Punjab, and et f en in the towns, 
where its bonds are more rigid, Hindus of the ler 

castes will ^sat with each other. It is only within the 



Delhi division that the stf'ict Brahmanism of tlie 
GangeHc Gilley* comf s into evidence. Occupations, 
liovveyer, s^jll continue to he licrecli tary, even amon^ 
tlie MohainmacTans, and tlie •action of the new econo- 
mic forces^ has not yet materially disturbed a system 
evolved by tTie necessities of an immemorial past. 

Tlie Vr>ie?i] r*.m jahi ‘Is tall, spare and muscular, 
attaining to a splendid physicjue in the villages of the 
JManjha- and the Mahvii. 1 He i^ an enterprising 
cm iii gran t , and not • illy moves freelv < >ver the Indian 
Empire, lint has penetrated to the four corners of the 
earth in search for higher wages. Hongkong and 
Aden are only Jhe lir-»t starts of hi?> peregrinations to 
the east and to the west. Tlie Californian navvy 
already teait his competition, while Uganda and West 
Airica, Singapore and the Treaty Ports of Ghina 
^welcome him for police and other service- 

Xo tewer than r»ti per cent, of the total population 
of tlie Provmee are supported by agricult Lire. The 
artisans follow long behind with barely 'JO per cent., 
while commerce and the professions aliord a livelihood 
to only 2*8 and 2*2 per cent- respectively. A few facts 

relating to the dominant indtistrv may therefore he 

• • 

given . 

There are two harvests, tlig rabt or spring, sown in 
October or November and reaped in April or May, 
and the khtirif or autumn sown from June to August, 
, and reaped from early September to the end £>f 
December. The kharif harvest is closely followed by 
the /v / hi sowings, while to the mbi often succeeds an 
• extra harvest, called cy / id rti b/\ chiefly of tobacco, and 

• 

1 Tlu* t>V^ dcgcmr.itcs, liowevci, in the* riverain Uaets, •while in 
the south-east it approaches to that of Hindustan. 
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the like, £»a.tlierecl in June!* "l' lie total cultivated 
;u\;i is 4t,G12 sqimre miles, of\ which -J5 per vcni is 
irrigated by artificial means : 24 percent, f /0111 canals, 
lO per cent, from wells* and 1 per &nt. from tanks 
and other sources- 'To this will be added witliin the 
next decade the area protected by the* v!ls! irrigation 
scheme sanctioned in 1 1*05, which will c v ost ^^03^ lacs 
of rupees. At the present time, two tracts are 
exposed to drought, one* to the* sont h-east embracing 
a part of the l>elhi division, unclothe other extending 
ovct the districts of (.iujrat and |]icliim, with parts of 
Attock and (iiirdaspur. So far, famines have* lurn 

sevc'ie onlv in the* ioiniei region, of v\tiich H issar is 

* * 

the centi c*- 

• • 

"l'li c* unparalleled eeonnmie progress ot Knglaiul in 

the latter hall t>f the eighteenth century was in im> 
small measure* due to the simultaneous development, 
ol agriculture and manufactures. In the* Ihi n jab" tin- 
two are so intimately allied that permanent improve- 
ment in eithet i^. impossible unless thc*v ^frow in close 
interdependence. Agneulture not only supplies the 
l aw material to all tlie h >c'al industries (the* nimer.il 

we*alth of tlie* Pi ovince is small), but also allot ds a 
« _ • 
subsidiary occupation to a great many artisans, who 

flourish with its prosperity and are* ruined when tin* 
crops fail. Agricultme needs, therefore, t< > be im- 
proved here in the* interest of man ill act lire, while* indus- 
tries should be* stai ted in the* interest; of agriculture. 

Klticient means of communication always stimulate 
the production of commodities, and nature* has been 
genurous to the- Punjab in providing ample* facilities, 
for the c onstruction ( >f railways. 'I'Jie Province is 
served by Hie North-Western Railway, wiucli, vvitli 
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its feeders and slnitegit* extensions, commands the 
wli 4 >le m>{ tlie Province and links it up with lv.uachi, 
its nafurifl t port. Into Karachi is poured all its 
agriculturaf wAilth, and thfough Karachi come the 
sugar and the piece-goods, the bullion, hardware and 
copper that are brought in exchange. 

In additioA to 3,750 nil I es of railway there are 2,000 
miles of metalled and 20,000 of unnietalled roach, 
which conned town with town and village with 
village, and lead tl^L* produce oi the country to the 
markets. There are, besides, the river Indus and the 
lower i caches of the Jlielum, the Chenab and the 
Sutlej, win eh are all navigable throughout the* yeai - 
On the Indus a small and diminishing trade with 
Sind is still* carried in rude country craft, but the 
other waterways are only utilised lor the transport of 
timber. Only o87 miles < > 1 the immense canal system 

of .the Punjab are navigable the Western Jumna 

Canal irom its head to l)elln, and the Sirhind Canal 
I .a >ni its he; rI to Rupar, and troiu I’atiala to Fero/epur. 

the rise of a nation in the* industrial scale ma\ 
often be measured by the growth of it-* large towns, 
where eapital and labour come together. As manv as 
IP per cent., foi example*, of the people of the* flnited 
States, and over 32 per cent, of the people of Great 
Britain and Ireland live in cities, that is to suv, in 
places with more than 100,000 inhabitants. According 
to the census of 19 11 there are only 3 such cities in 
the Punjab, Delhi (232, S37), Lahore (228,087), and 
Amritsar (152,750), although there* are 38 towns with 
.a population of 10,000 to 1 00,000, amongst which jnay 
be mentioned ^lnltan (99,243), Rawalpindi (80,483), 
Amballa (80,131), Julhmdur (G9,31S), Sialkot (tf4,8C59), 
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and Ferozpur (50,S3G), Ml of which inclucVe large 
military cantonments. Villages*. on » the other h&nd 
number 33_,421, of which 1 1 ,825 contain persons 

or more. 1 Except in the hills ancl* in 'the south- 
west tract these are compact groups of dwel- 
lings constituting seli-suffici ng organisms, which 
produce and consume, increase and decrbasc, #> *flourish 
and decline independently <>f each other. Each one 
of them is provided with an almost complete establish- 
ment of trades and occupations, \Wiich, in return for a 
iixcd share of the produce of the soil, supplv almost 
all the simple necessities of the inJiabitants. 

Three ol the four essentials i>f every industry, 
namelv, labour, capital and facilities tor the distribu- 
lion ol commodities, must now be considered. d'he 

fourth essential supply of raw material will be di.s- 

ciissed to gi eater advantage in the boclv of the work. 

Labour, both skilled and unskilled, is scarce and 
unsatisfactory in the bun jab. The percentage of 
literate males, according to tlu* census jt%f IP Ol, was 
only 6*8, and the number even oi skilled artisans* able 
to lead and write must be* exceedingly small. As for 
ordinary labour fen industrial enterprises, the supply, 
ih'Vlt very abundant, has been diminished by the 
ravages of plague and majaria, the spread of cultivation, 
the growth of the Canal Colonies, and the ever-increas- 
ing demands ol the Irrigation Department for tlieir 
i jew works. T'he result is tliat few factories are able, 
to work t< > their full strength. The social system of 
the people still further reduces the numbers available. 


1 Thei e :u e, hositlc-^, 5S) towns with a pdptilalitu^ ol 5,000 to 
10,000, vvlutharc usuallx litllc; more than overgrown villages. 



by ■conjpelling every w;iyc-Airner to support a host of 
idk: bwt able-bodied relations, w ho would, if forced to 
earn ^1*1 leif m daily bread, add to the resources of tlie 
country as a wfiole. Moreover, not a small proportion 
of the drones of society is composed of sturdy mendi- 
cants, who bitten in half-naked sloth on the mistaken 
chari ty*^>f tlibse who work. 

If labour is scarce and unsatisfactory, capital is still 
more hard to procure. The savings of the people, 
especially of the Molianmiadans, who generallv con- 
sider interest unlawful, are hoarded in the form of 
massive ornaments, while the cash of the Hindu capi- 
talists is mostly employed in commerce or in usurv. 
JTlie few hanks of Delhi, Lahore and Amritsar do not, as 
a rule, linaftce industries- Joint-stock enterprise is in 
ils infancy, and has not made an auspicious beginning. 
The Land Alienation Act of 19<>1, however, by pre- 
venting the money-lending classes from acijuiring an 
interest in land, lias unlocked a large amount of capi- 
tal, which Alight, by wise and cautious means, be made 
to flow 7 into the channels of industry. 

The idea of co-operative credit has taken lirm root 
in the Punjab, the number of societies having risen 
from about 300 in 1901 to over 1,000 in 1911 *in the 
twenty-four districts where tl^ey have been introduced ; 
but though the movement is fraught with unlimited 
possibilities of good, it lias, so far, touched only the 
fringe of the artisan classes. Almost all the existing 
societies are composed of agriculturists. 1 

1 For ;m account of co-operative societies W>t the promotion of 
industries in tlie Pynj.ib see the note by Mr. A. Langley, I.C.S., on 
pa$»cs U8U-A7 of the Indian Trade Journal of March ^nd, 1 S>1 1 . 
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11 is necessary to explain at this stage that the 
difficulties as regards labour an^l capital completely 
dominate the larger or factory industries, \vh?th ‘arc as 
yet in an elementary stage. ~ They affect to rather a less 
extent the cottage industries, to which category most 
of those treated of in this work belong, “and which, 
therefore, the writer hits stifdied with special care. 
The encouragement of cottage industries is not onlv 
an economic, but also a social and moral problem of 
the highest importance to this country. Hy affording 
the cultivator and his family a subsidiary occupation 
during his slack time, they will go far towards helping 
him over seasons of drought and famine. They will 
also prove a boon to the large number of panlu women 
who now live in want or on the charity of relations. 

Both the mill and the cottage depend equally, ho\v r 
ever, on the third condition indicated above, namelv, 
a suitable organisation for distributing commodities 
among tlic people who consume them. An industrial 
enterprise will not necessarily thrive 4 because it 
produces articles at a rate which yields a profit* on 
paper. Its success may depend even more on the 
possibility of placing its manufactures upon the marked. 
The state of this market, the means*" of distribution, 
the tastes and prejudices of the customers, must all be 

«j* 

studied. The expert organisation required to do 
this hardly exists yet in the Ihinjab, for of the small 
proportion of the population returned as earning a 
livelihood by commerce, only an infinitesimal number 
have the business capacity and training necessary for 
striking out new' lines. Except in a § few trades even 
the commercial traveller is unknown.^ A firm who 
make ifietal-»w\ire by machinery complainecf to the 
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writer lluit it wiis impossible to sell their stock simply 
beeaust 1 they were m^ihle to secure proper agents and 
lr;ive[lers T%> push their l^oocIs. 

M(»st people now admit tlTat it is an im)>ortant func- 
tion of (Government to develop the strength and ^kill of 
the people, to induce them to economise their eneigv 
by the of Science and art, and, bv the multiplication 
ot industries, to afford them a livelihood fioin the 
IgrcatesU possi hie vaiieties of sources . 1 l$ut there lias 
always been great controversy as to the exact relations 
that ought to subsist between the State ancl the indus- 
trial interests of the* country. The disputants have 
otten argjnecl w^th the conditions of different countries 
and different agjes before their eyes, foj getting; the 
homely -ayfng» that what is one man’s food mav be 
.uiotbei s poison. Nobody denies, however, that where 
^private enterprise is, for any reason, unable to develop 
a given industry, even a free-trading state may lawfullv 
create ... condition of things th.it will set private enter- 
prise in ntT>tioii. The statesmen of every country 
shotrid, therefore, be in a position to adopt the golden 
mean between the dangers of paterna'isiu on the one 

liand, and of l< t /sse,: -fd ire on the other. 

• • 

The methods by which Government could help 

paiticular industries will be sj.igjgjested in the course of 
this work, but it will be convenient to collect here a 
fc*\v matters of lyorc general importance under the 
. three heads of labour, capital and distribution, men- 
tioned above. 

'File most important remedy tor the dearth of skilled 
•labour is the spread of industrial education, wUiich 

should be accompanied, however, by a rise in the 

• * 

1 See for example Mr. Valentine Chii'ol’s />*<//<! i# L m nrc^t 9 p_ 2- - >9. 
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standard of general education, and by tlie introduction 
of manual training into the cuqricula of the pi imary 
schools of the country. It is impossible for’any .set of 
laboratory educationists fo draft a scheme that could 
be guaranteed to hold good for all parts of India. 
Valuable experimental work has already been done in 
Europe and America by men of the highest al^lity, but 
Indian social and economic conditions are so different 
that it would be most unwise to apply •any of 
their conclusions here without iVirther examination. 
Detailed and prolonged experiments will have to be 
carried out in each province of India under the supervi- 
sion of the best talent and knowledge th:ijt Government 
and private ^bodies can command. Take, for example, 
the scheme under which scholars are sent every year to 
Europe to learn industries. Though highly successful 
in other countiies, it lia^, so far as the writer knows, 
proved a failure here. The factories in Europe •are 
most unwilling to teach possible rivals, and the utmost 
which even a diligent learner can acquire? is a certain 
amount of theoretical knowledge which is useless by 
itself, and which could, bt sides, be taught to him at 
less expense in his own country. The money now 
wa steel on these scholarships would be far better spent 
in setting up a well-equipped technical college on the 
model of those now established at Birmingham, Man- 
chester and Deeds . 1 

The attraction of capital t o the growing industries 
or the Province is a task which must necessarily be 

1 This is the view taken by Mr. R X Mukuycc, C.t K.. of Messrs. 
M artyi and Co.. Calcutta, in his president *nl address to the* Indian* 
Industrial t'onfcrcnoj at Allahabad in December, I1UO fsee the Refort 
of the Conference). The opinion of this eminent captairf of industry 
is shared by every employer of skilled labour the writer has consulted. 



JOlM'r STOCK COMPANIES. 


xxi 


eft ‘to tjme ;md circumstances, but the advisability of 
moFe direct indi*cem%nts in the shape of Government 
g u arap tc cj? n cl subsidies has already been recognised 
in individual cSses. A cryiftg need of tlie Province, 
in the writer’s opinion, is a drastic amendment of the 
law relating to joint-stock companies, which in its 
present SJpapeT is only suitable for countries where the 
principle of self-government permeates the industrial 
as well its the political life. If more power is given 
to the Registrar of Companies to look into the affairs 
of these bodies, and if a system of voluntary audit by 
Government auditors 1 is introduced, everybody will be 
P 1 eased except m :i few company-promoters. When ;i 
strong check i^ placed on the directors,^ the people 
will learn t<^ conlide in limited companies, and the 
hoarded wealth of the country will be forthcoming in 
abundance . 2 

m 

TJie distribution of commodities is facilitated by 
measures such sts the promotion of eoininercial 
education, t+ie improvement of communications, the 
dissemination of commercial intelligence, etc., all of 
them problems too wide to be touched on here. 

The cjucstion ot freights, however, claims at least a 
passing notice. Kew problems of industrial organisa- 

1 What is su^iifsted is a stem \v||K'h will empowei limited com- 
panies to subject themselves, ij they so choose, to pci iodical audit by 
lio\ ei umeiit audilois. Swell conVanies would be {*ivcn the ri*»bt ti> 
put the w oi d ‘ Govi rnyicnt audited ’ after their names. It may be 
mentioned that the accounts ot Municipalities and other local 
bodies aie audited by .1 vei y ctlicienl stall of peripatetic Government 
auditor-.. 

a The Soii<t€ m cn Loninm ndite oi Kr.mee, which stands half-way 
fetween the oi dinar y ®I*ai tnei ^hip and the J< tint-stock Conipayx ot 
Anglo-Indian law with unlimited liahiiilv of the Direct 01 s and 
limited liability of tlie other shareholders — is eminently suited to the 
special conditions ot this Province* 
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tion loom so la reje upon tlie incjuircT as those gelatin**' 
to the* responsibilitx of railwavj in Phis conncVtitfti. 1 
There is ^rcat liiisn ndersta 1 1 cl i ii£j as to rif*hte and, ol)li- 
Rations on both sides. It fs clear on tlie one hand, that 
railway companies cannot he treated entirely as private 
corporations as they are of the nature of lar«*e trusts 
or monopolies created by the help of 'the /Jovcrn- 
ment, and enjoying, by delegation, considerable 
powers that are ordinarily the function of the State 
alone. At the same tune, they ai <jp* primaril v commer- 
cial undertakings, brought into beinjg with tlie object 
ot earning good dividends for their shareholders, and 
not with any phi lan thropic motives, .ljence, though 
a c ertain amount of control should be exere.sed ovc^ 
freight-rates in tlie interest ot local industries, it would 
be most unfair to compel tlie i ail wax s as such to <^i\*e 
up their profits for the benefit of other commercial, 
enterprises. Even where the reduction of the- rates 
on a commodity like manure is likely to result 
ultimately in the general advantage of* the Indian 
tail ways, it is not to be expected that an individual 
company, m>t expecting to be benefited by the 
prosperity of agriculture in other parts of the 

country, will give up its profits merely for the public 
gjood. m 

The wa iter has found this problem, which appears 
very easy of solution on the i 1 1 si viejv, so complicated 
a 13d diiiicult at close cjuarter^, that he- has, so far u~> 
possible, avoided it. lie ventures to suggest that 
a matter of such vast practical importance* should be 
examined by a mixed commission o^Govrrmnent and 

1 On Uie subjocl ^rnci all v sec S. C. (iliosc, ilninin AVz/iiWi i it net 
1 9s.iiii.tn J til* it (Cakutlj, 1111 1 J. 
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railway^ officials and business nu*n. Such a commis- 
sion ii*i£fht* recowum^Kl tJiat the Government should 
£jive Hie rfljlways subsidies Tor carrying certain classes 
of eommoflitieS, such as mfinnre and sulphuric acid, 
either tree of charge or at reduced rates, as is done in 
some countries. 1 

Si)inc % of flic* chief methods bv which labour could 
be improved, capital made more mobile, and the dis- 
tributi^p of commodities facilitated, have been passed 
4n review. Rut tb** adoption ot any jjiven line* of 
action is not a simple matter, and it is most important 
to jLjnard against the dan^ei s which must inevitablx 
follow on hastv or haphazard measures. It is ncces- 
sary, therefore, to father all the information available, 
to take the best ad\ ice money can procure, and to lax 
Ujtwn a cletinite and coinpivlieiisiw scheme of indus- 
trial progress. One mode of evolving a programme of 
tlii^ kind would be to hold annual conferences ot all 
the lii^ii ottieia’s concerned with industries in India, 
on the hues* of the conference of the registrars of co- 
operative societies. 

Such a j^atheriny would also enable provincial 
departments to derive beneht Iroin each other's 
experimental woA and would possibly prevent a certain 
amount of reduplication o^ labour, which, under 

present conditions, is inexitable. A corollary to this 

• 

1 "This iIol-s not iii\«)1vl‘ an\ kind of protectiim. S inert* tlie bulk 
m of tilt* commodities impoiled into India is less than the hulk of tht^e 
fxporlfd, shipping freights from mosl Kuropon count lies to India 
sue usually cheapci than those fiom Iiuiia to Kmopc. Some articles, 
such as Helium salt -<^/l lars, aie actually brought fiec «*f charge as 
•ballast. l'liis means that the im polled article is subsidised us? coin- 
p.iu*tl with the IiuImh aiticle that has lo pay treis»ht from inland 
ccnties to the ^ra-p *rls. • * 
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plan would be the deputation of selected officials from 
the provinces for training in | the » Department • of 
Commcra* and Industry of the Gpvernment/5f Inqlia. 

"The circumstances of the lives of n& two men are 
ever exactly alike, and yet there is much to learn from 
the experience of others. It is the same in the case of 
Governments. The Indian Department * of ^fidustry 
should, therefore, study, as the pioneer statesmen of 
modern japan studied, the industrial history and 
aetu.il conditions of other countries, analyse all the* 
factors in their progress, and see where it is possible 
for this country to imitate them. The requisite in- 
formation has never been collected frojn an Indian 

point of view. It is available neither in libraries nor 

• • 

in official records. "To arrive at the * exact data 
required, a commission, composed of persons fully 
equipped with a knowledge of local conditions, must 
be scut to the countries whose economic development 
bears some analogv to that of India. 

"Th ere are two in particular which cotilcl furnish 
valuable object-lessons. 

The first is the little state of Wurtteinbcrg in the 
German Empire, where the initiative of the Govern- 
ment, supported by the hearty co-operation of the 
people, sufficed, in a single generation, to transform a 
purely agricultural country into a highly developed 
industrial state. Kifty years ago Wiirttemberg main- 
tained with difficulty a large rural population. It is 
now one of the most thriving industrial communities 
on the continent of Europe. Its industries are carried 
ou by a people who, titty years ajfo, were entirely # 
devoid of mechanical knowledge, and .who, in taking 
to these # indListries, have not abandoned the cultivation 
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of tlie s^il. On the contrary* their agriculture has pros- 
pered ttirougli the gr%)wth of a working elass in their 
towns ~and®vi Ilages. The prime cause of this astonish- 

ing revolution^was the entTiusiasm of one man, the 
illustrious IDr - Von Stein heiss, who, inspired hy tlie 
accumulated wonders of the London Kxliibition of 
1851, jjt^suafled his (lovernnient to adopt measures 
which accomplished little short of a miracle. 1 He 
was instrumental above all in the organisation of a 
Hoard of lndustry,#which “takes care, while encour- 
aging private enterprise, never to supersede it. It gives 
advice ; it advances money for the establishment of 
industries ; i ^introduces schools for teaching, trades ; 
it sometimes starts industries itself, hut always on lines 
which eventtially lead to the absorption of these indus- 
tries by private enterprise in the form of companies 
# or associations .... It has managed to introduce 
industries into given localities by sending skilled 
workmen abroad to acejuire a knowledge of new 
methods iif trade and agricul t ure, who, on their 
return, go about towns and villages, giving instruc- 
tion, and by introducing foreign workmen and 
i nstruclors/' 1 

• • 

In the earlier period of his labours. Von Stcinbciss 

was driven almost to despair^ by the apparent hope- 
lessness of the task before him. “After ten Years’ 
exertion/' he writes •• I was often tempted to doubt 
m if any practical result would ensue/' Hut he perse- 
vered and succeeded. 

No less suggestive is the example of Japan, where 

_______ fe _ _ _ . __ 

1 Re. fort of the Recces Com mitt ee on a Depurtme tit of Agricul- 
ture and I iutu*tries Ireland (Browne and Nolan. Lublin, ©o, 1 12. 
^oo, et 
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agriculture w.in almost the only impoi l.int industry 
till 1 868. 'Hint \ ear marks tin* iKiomlncnccmcilt of a 
new policy under which the commercial mnd indus- 
trial intei ests ot tin* coun'irv have luvn aided by lavish 
expenditure on technical education, hv the dissemina- 
tion of useful intelligence, and by the sub iclising of 
struggling industries. The Government fnad^ a bc*gm- 
niny m 187— with the establishment of a silk filature, 
followed by a woollen factory, two cottoi i-m i I is and a 
null to utilise waste silk and cocoons. Ten spinning 
plants, of 2,000 spindles each, were also proem ed from 
Kn^laud and made oxer to pi i\*ate individuals on the 
hire-purchase system. It was the (government that 
picmcert ci the manu'ac tme of cement, gla-s, soap, 
paper, paint, type and machinery. 

The setting up of model factories did not exhaust its 
y cal. Expt rts wei e deputed to tour all over the country 
to encourage industrial enterprise by lectuies and prac- 
tical demoi stra'iors Technical laboratories xvei e 
t stablislied, and merchants, manufacturers^nd students 
were sent to loie'^n countries to finely new arts and 
trades, and to investigate commercial and industrial 
problems. Special pains were also taken to arrange 
frecpicnt exhibitions at home*, and to participate ofii- 
c allv in all those instituted abroad. 'The latter course, 
in particular, has conti ibuted not a little to the deve- 
lopment of the expoit trade. Take .the single example 
< ,f porcelain : 44 l'p to the* time of the London Exhi- 
bition in 1 8G2, the cixalbecl people* of the West were 
as ignorant of Japanese art as were- the artists of the 
eighteenth century of the* Elgin marbles. 13ut since 
then it has been thoroughly advertised by means of 
the exposftions of Paris, Vienna and Philadelphia. 
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"File 4 Japanese court ' in w hitch carefully selected speci- 
mens Vere disptayec^ attracted the attention of all 
true J over* of art, and a great variety of artistic pro- 
ducts have since found theii* way to the cities of both 
Europe ati£l America ." 1 

Local authorities followed the lead of the Imperial 
Govern'iient* with enthusiasm, and vied with one 
another in the establishment of technical schools and 
laboratories, the organisation of exhibitions, the hiring 
out of costly machinery, and tlie advancing of loans to 
the promoters of novel enterprises. The Local Office 
of Kyoto, for example, set up a dyeing factory, a model 
weavi ng-mill «and a research laboratory for ceramics, 
^lyeing and soap-making, and also sent number of 
weavers to Lyons to learn improved methods . 2 

m 

1 Yci|iro Ono, 1 iici ii'sti’i ill 7 rti 9i*u tion m Japiin (" l 8SO) p. -J,S. 

* Ft»r further see J<ip*m in tin ■ licgi+iiti ng of /fit' 'J'ie>cti- 

ttfth Century, published b> the Japanese G«»\enmicnt (hmuluu, 1904;, 
pp. 404 ft st-^. • 
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v^O Tolas = 1 Scvr - 2'(U» lhs_ 

40 Seeis — I Maimd = 8li*28 lh; 

M OXK V. 

ill! Pit*s= 1 Anna 

lt> Annas =• / I^upee 

15 liupecs=1 I j oliiic 1 Sterling. 


XOTK. 

Except where the contrarv is expressly 
tlie population statistics given in tins work are 
of tlie«Census of 1901. • 
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CHAPTER I. 


Cotton — The 1Jaxi> Indi'stky. 

Xotwjthsland in t £f the gjreat revolution effected bv 
steam in 1 lie.* cotton jndustrv, hand-weaving -.till holds 
its place as tlic* premier handicraft of the Punjab, as of 
the rest of India, and provides no less than live per 

cent, of the population 1 with their dailv bread. 

• • • 

t he following table igives the number of the work t* is 
ni seh*cted districts in liHd ; 


Sl^Ilvt »t 


. f>i,7ir, , 

( rin m 


IS, 704 

i I« ishi.irpui 



Sii.ihpui 


27, Olio 

r Li 1 1 1 1 1 1 ci li i 

. 

. 17,7SS 

Jh.uijH 


. 24,4o!> 

bahoi c 



Ab n ilu< ill i e i v 


. 18.752 

Aim rt^.u 

. 

4ii.ior, 

Mult. m 


. 33,51 iC 

butlhi.m.i 

Delhi 

• . 

1 U ‘J 1 4 

Munw.ili 


. 1 li,3S2 


The we.iver class includes a small proportion of 

recruits from the lower orders of the population such 

as Merits, M oelns, and Iiai walas, Chinas and Chamars, 

anti in the Oellu l*)ivision, l>hanaks, Kolis and others ; 

but the maiorilv are Mohanun.iclan Julahas or P.iolis. 

Successive waves of Kashmiri immigrants have passed 

over the Punjab, lea\ ingj * lar^je colonies in Sialkot, 

Oil jranwalla and Cup at, but isolated groups of these 
• • 
deft artisans are found much further alield. They do 

the best work for which Amritsar is noted, and 

— ------ 

* 1 The number oi cotton spinners, weavers, etc., with fheir 

tlcpcnil. mts, # camc !I54, C .M»L in 1901. Of these, :*2:* f iM-4 were 

workei s 
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Ludhiana owes not a little of its prosperity to their 
inherited skill and ind ustry. ^ . 

In the eastern districts, the Julalias constitute a real 
caste, hut further \vest\v;wds, distinct iMis of race tend 
to disappc*ar. Khokliars and Dathans, Mirasis and 
Kajputs, and even needy Savyads are found plying the 
weaver's shuttle* for their livelihood wi Jiving and 
Multan . 

The local varieties of hand-made cloth arc* legion, 

m 

hut onlv the chief ones need ^>c* mentioned. The 
commonest is khtiildar , a coarse white* cloth with a 
single warp and weft, which is made in almost every 
village of the* piovince. The coarse yarn of the 
Ihinjah mills is generally used for it, hut in many 
districts, especially in those of the Delhi Division, 
much home-spun material 1 is also woven for the 
cultivators' own wear. In the Kangra district, and 
aho m the larger cities, such as Multan and Amritsar’, 
the loc al product ic >n of kluuhltt r is not equal to the 
demand and it lias to he imported. The'next most im- 
portant fabrics are 7i//; t g/s and p<iikas 9 or tuihan cloths. 
The* former have a border on one side only, and have- 
coloured and gold-e-mbroiderc-d ends. The latter have 
a clortble border hut no ornamental c-nds. I3otli are 
well known as the speciality of Ludhiana, hut thc*y are* 
also made- in the surrounding countrv as well as in tlie 
Jhang, Shahpur, Multan anVl Monl^omerv districts. 

AV/rs is a coarse* stuff, plain or checked, with a 
double* warp and double weft, and is generally usc*d 
for wrappers in the winter, and for bedspreads. S//.s/ 
is a smooth evenly woven cloth with stripes of all 

1 1 land-spun v.'irn is usc*d ioi warp as well fis woof or for woof 
only. The pi«ice of 1 to 1 j seer is one rupee. 
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colours, chiefly made info* women’s trousers. It is 
prqducfceci fn mgsl o ^thc important weaving districts 
such If^isliiarpur, Amritsar, Sialkot, Jliang, Sliahpur 
and Multan, hitt tlic dcnranckfor it is rapidly declining. 
C* ti hroi>n is really onkv a species of kites with checks or 
stripes and with a clouhlc warp and weft of difierent 
colon? A •smooth evenly woven varictv of /gtihroott 
ca 1 led 'i*tt/jgrf m f suitable for shirtings, with a single warp 
anti weft, is also made in Ludhiana and otlu-r places. 
Both kinds are giving wav to liombav checks. 

The principal centres of the industry in the Province 
will now he surveyed. 

Starting with the Sialkot district, m Sialkot City itself 
• • • 
there are GOO looms, of which 400 belong to Iva.sli- 

*niris and 2WO to Jnlahas. Gondal Chanii lias ->00 and 

I^Iail and Juggo Cliak have 350 each. The industry is 

m a had way, especially in the tirst-nanied place, where 

a number of weavers have set their children to work 

as masons or carpenters and even as unskilled day- 

labourers. •'Vliey would welcome a school to teach 

profitable industries to the rising generation. 

Hatala, with 1 50 looms, is the only locality of note 
in this connection in the Gurdaspur district, where 
the craft is, on the w hole, worse c >ft than even in ^fialkot. 
At one time much kltiulihu was exported from this tr.<ct 
to the Ivangra Hills, but the trade has long ceased. 
The Moslnarpur district, o*n tlie other hand, sends lai ic 
quantities of this stuff not only to the hills, but also It) 
Peshawar and even Afghanistan. The most important 
centres of its weaving trade and industry are Jaijon, 
.Klianpur and Taitila. ^ 

Westward in. the Jullunclur district, 150 looms each 
are found in Kahon, Kartarpur and Nakodar, where 
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//nrg/'s ;md gubroons are* turned out for export - to 
various places. r riie khadiiiir of Psakod.tr in parti- 
cular boasts a special reputation for quality, und, until 
Ahmedabad clolli took rtbe field a<gttinsf it, bad a 
nmrkrt as far as Sukkur and Shikarpur in Sind. 
Jullundur is now losing; ^ts trade even in /////£/>, so that 
manv weaveis from Rahon have em luratecklo I^vstYliiana, 
where tliev gjct better wuj^ls. Liulhuiu City has 350 
workers rn^a^ed in the inanufaeture of /////a/s and 
foi the Indian army, but the demand foi its 
manufactures still exceeds the supply. in fact, a good 
many of the* so-called 44 laidhiana lun^js ” are really 
woven m Ilosluarpur and |ullimdur and imported here 
only In fv_* embroideicd and finished. 'file cloth in- 
dustry ol Ludhiana has, liowe\ci, declwicd on the 
whole, as its di ills and gtthi i»«>//n, lor which also it used 
to be noted, ai e retiring In lore the products of the 
Hombay mills. It^ .\//s/ has long; disappeared. Though* 
the sept >\ still ^lories in his 44 Ludhiana lung;i," Ins 
wile has abandoned the s//s/ ^1 k woie as\i gjirl foi the 
more attractive patleins of imported chintz. 

Cahorc need only be mentioned a> having close on 
1K)0 weavers, according; to the census of 1001. Ann ilsai 
City has 300 looms, and jamhala, IPmilesoii, 1<K). 

In tin- i^almda tract, Khushab possesses 4GO looms, 

and Oirot (Shahpui) ]*70 ; in both these places the 

industry seems to thrive mole than m anv other locality 

m the Punjab. Thnugli the minflicr oi weaveis is 

increasing, tlie siipph is not vet equal to the demand, 

and every yard of klnulilm woven is immediately 

bought up for export to the frontier districts and 
• « 
Waziristan. Hhera, another centre in the same district, 

has 250 logins and is noted for its A7/c.s. * 
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The three tahsil towns of the J han^ district Jlianj*- 

Ma^hkyia, ^Chini^it and Shorkot, have GOO, 32r>, and 
80 1 o(Wns ,® % rc\spe.*cti ve*ly. Here the industry is fairlv 
stable in s^Titc* %1 11k* fact 1 1»at here as elsewhere tlie 

tiner imported fabrics arc* making headway. At one 

tune there was a brisk cx|)nrt # of khiuhiar to Afghan i- 
stan, irijora^m, etc., hut the demand lias very much 
deci eased ot late yeai s. Still further south, in the 
Montgomery district, tlie 200 looms at 1 *ak Rattan and 
the lOO at lvamalia are hv no means as biisv as thev 

m * 

mi^ht he. Tin* only centre of note in the* Mianwali 
district is Mari-Ivalab.u^h on the Indus, with -ISO looms 
in Ivalaha^h and 300 i>n tin* other side of the river. 

m • • 

Very durable khr> and >//.s/ of special designs are 

^■own here *n>t only for l<»cal consumption, but for 
export to the frontier districts and beyond. Com- 
plaints arc, however, lre*que*nt that Manchester is cut- 
*tmij; into the* trade. 

"The industry may he* described as nourishing in the 
Multan (lisUict. Multan CJity has 1,500 looms and 
fornu* with L>elhi, which lias an equal miniber, the 
largest cotton weaving centre in the Province. It 
exports its Initials eastward te> the Hun jab districts, and 
its >//>/ to Kohat, Hannti, and other places m the* 
N or lit -West Kronlier I V ~t > vi nee*. CJhcq n creel sad cl le"- 
clotlis and either fabrics arc also made at Thatl.i 
Paolian, jalalpur and Obaona in the* same district. 

ln the opposite corner ol the province there* arc 
GGO looms in Rewari in the Gur^aon district. 
About 200 of these belong te> 41 Multani Julahas/* 
desccnd.mts e>t i iflnu grants from the Western l J ui\jab, 
and the rest te> ^\abir-bansis, Ivolis, Murid-I3aj*ris, and 
other castes of a more southern origin. • The chief 
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local manufacture is thtil of pccli , a kincl^ of fine 
turban G inches hv 1G feet, use/ 1 as « an nuclei*- turban 
in Kajputana as\vcll as in the Punjab. It £*t?ne rally 
sent to Delhi, where it is nlso producecf; to he bleached 
and fringed with £jold tinsel and then exported. 
Hcsidcs this, a turban of somewhat greater width is 
also woven for export to Indore. Englf^h y^rfi of -40 
to 1200 counts is used for these iabrics. I'he looms 
arc- verv small and the Ludhiana or Kahnuwan gota 
machines 1 mi^ht no clouht t;^kc their j'laee with 
advantage. "Flic- local Jnlahas are intelligent and may 
he persuaded to adopt co-operative methods. 

The hand-loom industrv lias now been reviewed in 

* « 

the tvpic il districts. The condition c >f the: weaver 
is in all places, even where there is a Horn islnng traefe 
in Ins goods, miserable. He is everywhere i<gnorajit 
and impoverished, and earns a hare subsistence for 
himself ancl his family by a lianclicraft which is becom- 
ing less and less prolitahlc cvcrv dav. He is almost 

% 

without exception under the thiimh of Wie capitalist. 
Even if the* yarn lie weaves is legally liis own, it v/ill he 
found that he has hou«*ht it on credit from a shop- 
keeper to whom he- i'- hound to sell the finished product. 
Ill rare* eases, as f for example, in so % me of the village's 
of the Sialkol district, he may he found working 
independently with Ins own little capital of Ks. 10 or 
1 o, hut, as a rule, he is onlv a labourer working lip 
liis customer's inatei nils. In ^Inltan, Mianwali and 

• 

Ludhiana he is said to earn from four to twelve annas 
a day, hut in Hosliiarpur his profits never go beyond 
eij*Lit annas, while m Gurdaspur ;md*J ullundur they arj: 
reported to he as low as from three t<a four annas. 

* Sec under Tinsel in Chapter XVIII. 
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It'is, however, over halfa ceil In ry since Ihcunequal duel 
between the hand-weaver and the power-loom began. 
The format was cheered at the very start with dismal 
prophecies of speedy ruin ; ftut, starved and despised, 

lie continues to show a vitalitv that is little short of 

• •- 

marvellous. The causes that tend to keep his ancient 
craft aliv^destrve consideration. Some of these causes 
are to his advantage, while others are his misfortune. 

1. Th^rc is, in the first place, a general belief that 
hand-made cloths, though rougher in texture, are more 
lasting than the products of the mills, and that it pays 
to use them even if they are more expensive. In fact, 
their very coarseness is held to be a proof of strength 
and durability, an opinion which is perhaps not quite 
ju stifiablc. • 

Jt has been shown, however, that in spite of tlii— 
belief, fashions are changing and the general rise in the 
standard of comfort amongst the agricultural classes 
is all m favour of the softer and more attractive 
imported article. 

2. .'Flic ordinary pit-loom or kluithh can weave suc- 
cessfully any low-^r.idc yarn, mill-made or spun by 
the cultivator's women-folk in their leisure moments, 
in this respect it*is superior not only to the power- 
loom but also to the tiy-shultle loom, both of which 
retjuire i*ood yarns. 

it. The third yoint in* the hand-loom weaver’s 
favour is that there is no limit to the designs he can 
produce. He is in a position to eater for special and 
limited markets, with which he is familiar, and where it 
^•ould not pay the jlower-loom to compete. The demand 
for Ludhiana Im^is is renter than the supply. Why ? 
Because tTie cost of machinery to weave the various 
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borders wanted for tlicm would He- proliiHiti vc^. 1 ft is 
llic* smile with tlie pJc/i of Rc\v#iri, the k/it's of* HHera 
and tlie f;mcv clotlis of KlmsliaH. If tkle checked 
fabrics of Owjrat and M niff in art- Heing driven out, it is 
because tlie craftsmen do not weave new (Resigns, and 
tlie few old ones tlie\ have are being copied on a large 
scale on tlie power-looms of l»ombay and*Maiy?hester. 2 
Tlie liand-loom weaver, especially when He lives 
in a village, enjovs advantages tliat compensatu Him, to 
a certain extent, !<>r the cl ill erence Jiet ween liis earnings 
and those of the factory Hand. He lives in His own 
House, surrounded by His family and relations, wHo 
Help Hiip in His work, and only those who know the 
home-loving Pnnjiibi can realise How lniicli tlie Jnlalia 
values tlie privilege of staying at Home.* There is a 
llavour of independence about a craft which permuts 
v o n to take up your work or leave it wlien yon like. 
Tlie weaver can pack tip liis loom to feast at tlie 
weddings or to weep at tlie* luner.ils of His friends. This 
HaHit of mind does not lead to efficiency, *Hut tlien He 
is not amHitions, and so long as He- gets the * verv 
little Her needs to ke*ep body and son 1 togetlier, He- is 
content. 

1 ?<ot only lia\e dobbie m.ic limes been luinicl suitable lor liancl- 

v'cavinj* in tlie south * .f India, but even jacijuard harness is now 
employed to weave tlie complicated patterns found on solid buidcrcd 
eloths of tlie better vai ieties « 

2 T lie example of Wurtemhci ** proves that^the manulacturc of tlie 

highest class of i»oocls can tie carried on witli liand-hioins, nutw illi- 
standin^ tlie competition of machinciy, l>y a i ural population en^i^cd 
part of their time in a^iieultuie. Jleaulilul table-cloths, and white 
and coloured linens of superior design i or borders, are a speciality of 
tlie village of Laidungcn, wlncli exports them to Ameiica and oilier* 
foreign lands. (AV<t,\s.s Ciwiiiii lice's i^cp^rt nn n 1^-pt. amt l ml. 

ti% 1 reicMiitiy 1890, p. U2.) 
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It must h>e noted, howevei* that the weaver's ability 
to lay aside *his \v«rk a$ any time without loss (his total 
capital VarCly goes heyonci Rs. 20) is not without some 
advantages # froiti an economic point of view. In the 
rural tracts, where the greater part of the weaving 
community of the province live, labour is getting very 
scarce co ftimands high wages, especially at harvest 

time. The weaver often turns his hand to agriculture 
and earths a little spare cash by cutting the crops of his 
customers. 1 ■ # 

5. It is his misfortune to be tied to his handicraft 
by the strong bonds of custom. The sentiment of 
caste is weakerjn this Province than in other parts of 
India, but the inherited traditions of long ages impel 
a man to follow on the path of his forefathers. Thus, a 
weaver will be content with far lower profits in his 
ancestral calling, than he would in any other. It is 
true that these traditions are slowly melting away under 
the influence) of changing circumstances, but they are 
still a force t<m be reckoned with by the administrator 
and the reformer. 

G. Finally, in addition to the above facts, it must be 
remembered that the Punjabi weaver is notorious for 
his stupidity and ignorance. It is seldom he can count 
beyond twenty. Nothing short of starvation will 
compel him to use his scanty brains to think whether 
he cannot take up ^ more profitable trade than the one 
in which he was born. 9 

Regeneration of the IWuTver- The movement to 

improve the lot of the weaver is of recent date and 

• x Hand-weaving is ai* important subsidiary industry in agricultural 
Japan, being chiefly practised by the farmer’s wife and daughters. 
880,000 wom(Ai and 5,000 men were engaged in it in 1007. (Shimooka 
Japanese Agriculture^ Tokyo, 1910, p. 80.) 

2 • 
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owes its present force in no small measure to the 
efforts of Mr. Cliatterton in Madras, * Mr. Churchill in 
Bombay, and that unyielding champion of dndupi arts 
and crafts, Mr. Havell of Bengal. Since the beginning 
of 1907 the Punjab Government has given special 
attention to the promotion of liand-loom weaving 
within its jurisdiction. Its sympathy has*alre^dy taken 
practical form in vaiious directions and the vein of its 
goodwill shows no signs of exhaustion. „ 

It has been shown that the weavers form a consider- 
able section of the population. It is also true that 
as a class thev are stupid, ignorant, physically weak 
and overwhelmed with debt, and therefore amongst 
the first to fall when famine comes on the land. Even 
if some of the remedies now proposed *' may not be 
wholly consistent with the stern maxims of Malthus «or 
of Adam Smith, 1 they can still be defended tin the 
broad ground of humanity as being precautionary 
measures of famine relief. 

The most important step towards improvement will 
be the wade diffusion of the co-operative prificiple, 
justly called 44 one of the great industrial discoveries of 
the l^ist century.” The w eaver is inutile clutches of the 
money-lender and does not hope to be free of him till 
death. 44 His bonds of slavery are huge debts, capable 
of enforcement if he atteippts to transfer his custom 
elsewhere.” H e knows that whatever he earns beyond 
•his baiest necessities must go to pay off an ever* 

x “ Economic truths and economic principles which are true in 
England at the present time are not perpetual. They were i^ot 
true for her a liundied years ago, and they may not be true for 
her a hundred years hence. ” (Lees Smith, Shul/Ts in Italian 
Economics, p. 21.) 
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increasing debt , 1 and the natural consequence is that 
he hci» no* ambition^ to improve the quality or tlie 
output o^Jiis cloth. Tlie regeneration of the weaver 
cannot, therefore, be hopedrfor Lintil a system of cheap 
and yet not unlimited credit is substituted for the 
present arrangement- 

Prog^ss Tnust. of course, be along the line of least 
resistance. Localities such as Rewari and Ludhiana 
should # be selected, where the craftsmen are not 
all badly off or cjjviclecl by bitter feuds, and have 
some intelligent leaders amongst them, whose sole 
ambition is not “ to become slave-drivers themselves." 
The societies^miglit be on the lines of the Gonjee- 

veram Weavers’ Union , 2 and, in addition to lending 

x Mucli lias been said ol Ihc benefits coiifcncd by the Swadeshi 
iTiovemeiit on the weaver of K.i^tci n Ucngal According to Mr. Gupta, 
however, “ we hncl that although the impetus imparted by tlie 
m Swadeshi iiiovcmcikl has not yet resulted in an\ marked improvement 
in the material condition of the weaver, yet cntcrpi isin^ shop- 
keepers and wholesale dealers in count ry-inadc eloLli have made 
quite decent profits out ol their business. 1 think the leal explanation 
is to be found in the lact that c»nly one anna ol the weavers ol IkiLC.i 
town* are tiee iioin the clutches ol the Mahajans. and the rest aie 
steeped in debt, and xeceivc artiticial wages fixed by their cieditois, 
the Mahajans. They, thereioie, do in »t earn moie than t \\ o to tlitee 
annas a day.” (Mr. G»N. Gupta's AV/*< *rl mi ilic l mins/ ru m \ ttihi tfcson i\ c* 
of l£iistcru IJciigiif it mi .Jxstf///, I lR)7-Ofck p- 11.) 

- “In the Agricultural Societies of Genuany, which .ire .ill on the 
Kaffcisan s>stcm, theieis practically noshaic capital. The money 
with which they conduct their lactations consists cnliiely of deposits. 
A beginning is made fty a tew of the more important and well-to-do 
• men of the district placing money on deposit. When once the process 
has been set in operation, tbeii example is h»llu\vcd throughout the 
country district*-*, and the pcasaiit invests his savings in the* agi ieul- 
tnral societies with as much confidence as il they were Government 
• securities “ (Lees Smith, if. r/A, p. 112). This was the course fallowed 
in tlie case of the Hig Cunjccvcrain society. In the 13ombay Picsi- 
dency , however, a*few deposits made by the ineinbeis and a corres- 
ponding loan from Government form a very usual beginning. 
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small sums of money in Exceptional cases, th^y might 
themselves buy yarn for sale at crash or slightly higher 
credit prices to the members. There migh4r* als£> be a 
common warehouse whcfre the cloths woven by the 
members could be purchased and stored .for sale on 
commission. The weavers should not be debarred 
from selling their work to outsiders if they chcOse to do 
so, provided they do not give them more favourable 
terms than those given to the society. The goods 
bought by the warehouse could be appraised by a 
committee who would also be responsible for advertis- 
ing the stock and sending out books of patterns. At 
the start the financing would have t/>.be wholly by 
borrowed capital, and as the weavers themselves would 
not command credit, a few pubhc-spiritecl gentlemen 
of means might be associated its members. The ulti- 
mate aim of the society, however, should be to build # 
up by thrift a capital of its own. Every weaver, for 
example, might be made to take up as mjnv shares of 
Rs. 10-8 each as he has looms, and pay •them up by 
84 monthly instalments of two annas. The direction 
should be in the hands of a panch or committee of 
the members, but if there is a danger of factions of 
rich and poor springing up, an outsider of weight 
would have to be appointed president, and in some 
eases a paid manager, not a weaver, may be desirable- 
Eastly, as the aim of a co-operative society is not only 
tc* improve the economic condition of the members • 
but to raise their moral standard, there should be a 
strict rule against admitting to membership anyone 
who. does not bear a good charaAer. Government* 
might supply such societies with new Jooms^ etc., for 
trial, free of charge. A society of this kind, once 
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established on a firm basis, rtiight invest in a warping, 
sizing qand* beaming «nill, and other improved appli- 
auces^of its own. It might also arrange for the sizing 
of warps by specialists if ncdbssary . 1 

Before inducing the weaver to invest his very Need for a 

* m J Research 

scanty capital in “ improved ” appliances, it must institute, 
not only bfi proved that the improvements are 
genuine, but it must also be ascertained which of the 
appl iances :ire best suited to local circumstances. 

This can only be £lone after patient and careful 
trials by experts. There are, for example, a great many 
looms on the market, all of which have their merits, 
blit what is merit in one part of the country may 
be a defect in another. A loom may b^ discarded 
by Madras, • because the foot-action is too heavy for 
the puny legs of the Telugu weaver, but it may be 
appreciated by the sturdier Julaha of the Punjab. 

Again, a picking arrangement that will work admirably 
in a moist province like Bengal , 2 might be quite out 
of place in the drier climate of the Punjab plains. 

A central research institute and school of weaving 
is therefore a necessity. The province already 
possesses an efficient school of weaving in the Sir 
I^ouis Dane School at hudhiana, which could be 
taken over by Government to form a nucleus for 
the proposed institution. The teaching department 
should be run 041 strictly commercial lines, except 

* * There are five weavers' societies in Bengal, four in the Bombay 

Presidency and three in the Mysore State. Small societies at Bham, 

Kala Afghanan and one or two other places have already been started 
ip the Punjab. • * 

* The importance of climate as a factor in cotton weaving is 
practically beyond dispute. Sec the discussion on the subject in the 
Report of the All-India Weaving Conference at Madras fn 1908. 
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that it should not be allowed to encroacl\ on the 
markets already exploited by rthe •‘local weaver. It 
should be provided with all the better kinds of loyms on 

f * 

the market, with complete sets of warping and beam- 
ing machinery, etc., and there should be textile experts 
on its staff to test the comparative merits of these appli- 
ances and suggest improvements. The Institute might 
also employ a qualified dyeing expert, who should make 
experiments with the various vegetable and. mineral 
dyes in the market and teach thc*r use to the pupils of 
the school. It would also be his business to test the 
various kinds of “ sizes " locally used and to select the 
best fov such of the new looms as mig\)t be approved 
by the textile experts . 1 

Several District Boards have already sent weavers to 
the Sir Louis Dane Weaving School, Ludhiana, paying 
their travelling expenses, and it will not be difficult tp 
persuade them to offer scholarships tenable at the 
institute to intelligent young men. T^he more suc- 
cessful pupils of the school would b<? available for 
employment as weaving-masters, while facilities could 
be given to others for obtaining improved looms on the 
hire-purchase system. 

The Central Institute should have several peripatetic 
sections moving over the Province with their looms 

x Institutions of this kind are already in existence at Salem 
(Madras Pi esidci icy), Scrainp* re (Penpal) and Bara Bank! (United 
Provinces). The stafl of the Serampore School consists of a Kuropcan 
principal, an assistant principal, a drawing master, a jobbing mech- 
anic and four pupil-teachers. There is no dyer nor any laboratory 
attached to the school. The initial cost was fcs. 75,255, and the annyal 
recuiring expenditure is about Ks. 35,000. The initial cost of the 
Bara Banki School was Ks. 15,500 and the recurring^expenditure is 
about Rs. 10*000. 
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and other machinery, tine! stopping in temporary 
buildings at each favourable centre for a sufficient 
length of\tinie. The Department of Industries has 
already sent rSnnd travelling exhibitions of looms to 
some weaving villages, such as Bham in the Gurdaspur 
district. These have not been very successful so far, 
but soul*; valuable lessons have been learnt from their 
failure. 

1. Careful inquiries into the local conditions of the 
villages to be visited^ should be made in advance, and 
those should be avoided where the weavers (ti) do not 
use machine-made yarn, which alone gives good re- 
sults on improved looms, (?>) do not work for the 
general market, or (< ) are partially agriculturists. 

2. The School should be armed with orders from 
Government departments, as well as from respectable 

^wholesale cloth- dealers, for such goods as can be made 
cm improved looms by the weavers of the village. 
This will do more to attract their attention than the 
most eloquent professions of sympathy with their lot. 

3. « The School should have funds to engage local 
weavers as employees to work the looms. 

4. After the members of the school have settled 
down and discovered what they can do with the local 
fashions, an exhibition, combined with a competition 
in weaving in the styles of cloth popular in the 
neighbourhood, might be held to demonstrate the 

. superiority of the new methods. m 

After remaining abroad for a season, the first batch 
of sectional instructors should return to headquarters 
• and another go* forth. This system will keep* the 
central establishment in living touch with the weaving 
industry of the Province and put the results of its 
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researches to a constant* and thoroughly practical 
test . 1 r n 

Agencies might be established in connej/tioh with 
the Institute and its brunches on the lines of the 
depots of the Sir Louis Dane School at Ludhiana, 
to obtain orders, not only for the school, but for 
other weavers as well. It would be their fuiiction to 
study the market and keep the weavers informed of its 
requirements, thus acting as connecting links between 
the producers and the consumers^ The need for such 
agencies is, however, less urgent than is supposed, 
since the ordinary weaver, as has already been noticed, 
is in debt to the village shopkeeper and dare not sell 
his goods elsewhere. 

An alternative proposal is for Government to estab- 
lish factories in connection with the weaving-schools 
where weavers, independently or under contractors, 
might work under supervision, and their work be hall- 
marked with the approval of the school authorities. 

The hand-loom weaver lias a good not an 

unlimited market ; lienee lie will lind it difficult to 
sell his cloth if the output is increased very much 
beyond what it is now. If the efficiency of the weaver 
class *is increased, its numbers must proportion- 
ately be decreased, and openings in other trades, 
such as wool-weaving, carpentry, etc., provided for its 
more energetic and enterprising meirjiers, by setting up 
s^pall industrial schools at weaving centres. There is 
a great dearth of skilled labour in many trades which 
the overflow of the liand-loom industry might well 
heljx to remove. Manufacturers everywhere say they 

1 It must be mentioned that In the Madras Pfesidcncjt peripatetic 
weaving exhibitions have proved a total failure. 
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could easily produce and sell twice what they do now, 
if only’ they coulcl get the labour they want. 

G«vern^ien^ might also encourage private pliilan- Encourage 
thropic.and religious bodies in their efforts to ameli- private 
orate the condition of the weaving community. l>oaicb * 

This lias alreadv been done in the case of the Salva- 
• ** 

tion Arftiy, whose weaving school at Ludhiana was 
started in November 1908 with the object of being 
il not merely a school of instruction or a factory for 
the production of ^loth, but, so far as possible, a 
central heart and head for the promotion of the hand- 
loom weaving industry of the Punjab.” In addition 
to the free occupation of the Ludhiana Port, Punjab 
Government has granted it a donation of* Rs. 2,800, a 
loan of Rs. 5,000 at Gj per cent, interest, and a subsidy 
of Rs. :>,000 for one year. 1 It was, perhaps, the 

• military guise of the instructors combined with the 
forbidding exterior of the school that frightened away 
the first batcfc of district stipend-holders, and still keeps 
the weavers of Ludhiana itself at an awed distance. 

The * missionary character of the Salvation Army, 
however, has probably most to do with this attitude 
on the part of the people, in spite of the faol that 
proselytism is not an object of the School. 

The institution is now fairly flourishing and promises 
to do good to the hand-loom industry of the Province. 

Like the one at Bara Banki, however, it must take to 

* weaving finer grades of cloth, with better designs than 
the weaver can produce untaught, if it is to become 
really popular. m 

* The Arya Samaj of Sialkot is showing great activity 
in the improvement of the Megh weavers of the 

* This subsidy has subsequently been renewed for another ^ear. 

8 m 
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district, and some assistance might be given to enable 
it to introduce improved implertients amon^fs^ them. 
Further, the great majority of the weaves of the 
Punjab are Moliammadans, and when their more 
enlightened co-religionists awaken to their weeds, help 
of the same kind will have to be given to them also. 

m 

There are about 200 weavers amongst the 15,000 
prisoners in the Punjab jails, and they are chiefly 
made to do their hard labour on improved looms — fly- 
shuttle, Thakral's and Salvation Army. The jails, in 
fact, try every promising invention in the ordinary 
course of business. It would be an advantage to the 
public i£ the Department made experiments in the 
various kind*; of 44 sizes " also, and published an account 
of all its weaving operations in the annual reports. 

We now come to the question of improvements ift 
the various processes connected with weaving. The, 
subject is one for specialists and little can be done in 
a work of this kind beyond indicating, at; far as one 
can, the balance of expert opinion on the subject. 

At the outset the inquirer must discard the popular 
belief that the improved loom is the panacea for all the 
ills of Jhe industry. The loom is a very .important imple- 
ment to the weaver, but it is not everything. There 
are many questions regarding the processes before 
and after weaving that are pf equal, if not of greater, 
con seq uen ce. 0 

"It is important that long warps should be used on # 
fast looms of any description, as otherwise the delay 
caused by connecting the short tfcr eads with each 
other, largely diminishes the advantage. The present* 
system, under which the weaver uses short warps 
prepared by himself, causes waste of material as well 
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as Joss*of # vaJuahle time, even on the country loom . 1 
“ The old liancJ-Ioflm is in the possession of the 
poorest \\Jpav^r, and it is capable of weaving anything 
that human skill can think of. If this loom is supplied 
with long well-made warp 5^ properly wound on a 
wooden roller 2 and the latter properly mounted on 
supports and suitably weighted, the weaver will be 
able to increase his outturn by nearly 20 per 
cent., •doing his work in the usual way. The weaver 
will thereby be enabled to do the work of weav- 
ing continuously, and all the detentions incidental 
to the use of short stretched warp avoided. To 
use a warp boa 111 in conjunction with the® ordinary 
primitive pit-loom does not demand any special skill 
or expense worth mentioning. All that the weaver is 
required to do, is to dig a small pit about a couple of 
yards away from the pit he is sitting in, to suitably 
accommodate the yarn beams 011 supports so that the 
warp may We very nearly in a line with the cloth roller 
of the weaver. The tensioning of the warp is the essen- 
tial "feature of this arrangement .' ' 3 Instead ot taking 

1 Apart from Hie w.islc of time, c.icli cper.ilinn of warping causes 
the loss of a seer of yarn at least. This seems to he well undei stood 
in many places In Multan the warps aie made S8 yards, and in 
Montgomery 200 yai ds long. They are made very long in Dera 
Ghazi Khan also. 

2 11 The use of tfcc yarn roller beam offers great advantages, 
because it enable^ long lengths of warp to he used, besides permitting 
the yarn to he wound straight and in an untangled condition, thus 
facilitating the continuous weaving of the cloth and saving much 
waste of material, loss of time, labour and wages for frequent dress- 
ing, drawing in or twisting in of warps and getting the same .on the 
looms.” (Mehta, Jtcport an the Hit nil- loom 1 min- si ry aj LSoinbtiv , 11UO, 
p. IO.) 

3 Ibid. 
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the yarn in bundles, the weaver should have theb oppor- 
tunity of buying it ready warped for a requi red p*attern, 
sized and wound on wooden rollers. Tht£ Empress 
Mills at Nagpur provide* yarn so prepat ed, ^chiefly, 
however, to the Central IVovinccs Jails.. IDistrict 
Br>ards might arrange demonstrations to prove the 
superiority of this system at local fairs. • 

It would, in fact, pay yarn merchants to set up small 
liand-power mills for winding, warping and beaming, 
as has been done in Madras, where# the yarn is warped 
“ in a very efficient manner on two different types of 

apparatus one horizontal and one vert i cal . It is the 

practice w>f many weavers, and also the .Salem weaving 
factory, to give out the warping to the owners of these 
mills." 1 An ordinary factory of this kind could be 
established for Rs. 2,000 and would reduce the cost of 
the preliminary process to a third of what it is now. 2 

Failing these facilities, the weaver should be taught 
to adopt the portable warping frames used in the* Bara 
IJ.inki Weaving School, ail improveinenl Viifnely in 
harmony with the Julalia's traditions, and one that* has 
now become very populai in the vilkiges ol the Bara 

Banki IJislrict. It is, in fact, known in several dish ids 

• • 

in Bengal. M'hc present practice in the Fun jab is fiir 
Ihe weaver's wife to take two threads at a time when 
preparing the warp, whereas ^the Bara Banki frame lias 
fifty reels that take fifty threads in orte operation. It 
is axm'v light and can lie can ied about by a boy, while 
a woman arranges the fifty threads cm the warp sticks 
on the ground. It a contrivance simple enough for 
the ordinary village carpenter to copy. 

1 CliatU*rjc*<‘, Jiitinsti /rs <>j the Utntetl u* c* y p. JV. 

* Mehta's Report cited above, p. 3 0. 
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It may bg ofojccted that facilities for warping will 
not really help tlie wfraver, as his wife now does all 
that work, ^jtnd^if relieved of it, she will do nothing. 

There is jio reason, however,* why the Julaha woman 
should not learn to weave like her sister in the United 
Provinces. As to the boys, they could go to school 
or they too could weave. 

€i Sizing " is a most important process 1 on which the Sizing, 
foehavioiw’ of the yarn on the loom largely depends. 
Indeed, one of the reasons why some of the ingenious 
new looms have not succeeded as well as they were 
• expected to do, is that no suitable “ sizing ” material 
has been devise*!. for them. The usual “ size " ^ttiawa) 
of the Punjab, consists of boiled flour or »a solution 
of half-cooked chapatis (wheaten cakes) ; but boiled 
ride is used in Sialkot for liner work. A little sesame, 

&ipe or castor oil is generally added to the pre- 
paration to facilitate the separation of the threads, 
tallow with m. dash of soap being sometimes em- 
ployed in place of oil in Gujianwala for the coarser 
counlS. “ Size *’ i->> occasionally adulterated with chalk 
or fcluiria mailt in order to increase tlie weight of 
Hit* fabric. 9 m 

1 In the Punjab, yarn is “ sized ” aitci being \v;u pal by the weaver 
himself, except ill Multan City and in the larger centres of the 
Dera Ghazi Khan District, whciy it is handed over to a special 
caste fot tlie pm pose.* In Mullan, the weavers themselves “size” 

Jlie waips in the* case of all coarse counts. The finer counts ar<£ 

“ sized” in the hank by a caste called Pihiwns, who treat it with a 
kind of starch they themselves picpare* from wheat. A special caste 
docs the work in the Dera Oliazi Khan district also. The wages are 
H*annas per 100 yards of warp “sized.” Dong warps are the *ule 
in both distiicts (imt« 1 on p. 19 In Bengal, too, the* use of 

long waips lias brought it about that weaveis never size their own 
yarn (AV/cir/ of tin' Alt-1 tuha Weaving Con/ct etnc, 1903, p. 18). 
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A ** sizing " machine suitable for use V>y the hand- 
weaver has yet to be invented. Tine “ slasher ” type is 
said to be quite unsuitable for village £oncfition&. 

The Doom. There are a great many improved loonv? on the 
market, most of wliicl\ are better than th« Indian pit- 
loom. Amongst the best known are the €t Japanese," 
the Dhariwal and the Salvation Army frame-h)oms, and 
the ordinary fly-shuttle loom. The frame-loom works 
faster than the fly-shuttle, but is far more expensive, 1 
and requires a thick and strong* warp, except in the 
rare cases where the weaver can be trusted to do the 
beaming very carefully. 

Tiie merit of the fly-shuttle loom, oji»lhc other hand, 
is that it is* very simple 2 and very cheap. It is possible 
to get one for about Rs. 15, or to have the fly-shuttle 
arrangement fitted to a country pit-loom for less, tlian 
Rs. 8. 3 Further, while doing twice the amount 
work possible on a pit-loom, it can weave very line 
counts of cotton as well as of Italian silk.* For 80\s and 
below, it is universally used in Cliandcrnagorc, Chinsura 
and elsewhere in the Hugh and Howrah Distrfcts of 
Kengal, 1 while at the Rail ore Exhibition there were a 
eouj-Je that wove Madras lurbans of. J5fl’s quite well. 

Tlie ordinary country loom with the fly-shuttle 
arrangement would seem to be the loom for the village 

1 They cost from about K->. 75 .upwards, a sum entirely beyond 
the aveiage weaver 1 --, means. • 

9 2 The temptation to hi mg' in the verv be-.t tli nig a\ .u lable when 
you ai e making a change is gi eat : but implements, like institutions, 
cannot be improved beyond leeo^mtion without danger. 

3 The automatic take-up motion is indispensable for the quick 
and pioper working of the Sal vatu m Ai mt loom. Tl»e Salvaluyi 
Annv slay cannot, therctorc, be attached to a pil-loom with ad- 
vantage. * . 

* See Mi. Ciiatterjee's note for the Nainital Industrial Conference 
on 39 of the Kepoi t. 
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weaver. .The more expensive frame-loom is for the 
capitalist and for ISegi liners 1 learning to weave. 

A fttxv yeijrs back improved hand-looms were quite 
the rage, in some towns inches Punjab. “ Baroda/’ 
“ Dhiiriwal,i f and “Japanese liand-looms were set 
up at IJhera, Hafizabad, Kerozepur, Kahnmvan (Gur- 
daspur), Werka (Amritsai ) , Chakwal and other places, 
in most cases by persons who knew nothing about 
weaving, themselves and were absolutely ignorant 
of the conditions ob the market. Almost all these 
factories failed, as the protits of the few looms naturally 
did not make up for the co?»t of supervision, and the 
machinery vei*v iioon got out of order- The practical 
way to set about it would have been for the* proprietor 
of the looms Tiimself to go through a practical course 
at Tone of tlie weaving schools before setting up his 
factory and then work at a loom with his own hands 
as a master-weaver, as is now done by a good many 
men at Hara lianki. 

There appears to be an opening in the industry for 
men Af energy and education with some capital, say 
Rs. 5,000. According to Mr. Chatterton a hundred 
looms will probably be sufficient to give an adequate 
return on the capital invested and the cost of manage- 
ment. 


The 

Capitalist. 


1 The reader is refereed to the discussion in the Rip.*rl of the All - 
ltuliti Cnuipi'l/lifit , pp. 41-50. 

It may be noted hcic f«»i llie information oi hand-loom inanu- 
factuicrs that there is an opening tor a trade inimpioved hand-looms 
with Hagdad. Aeeoiding to the Indian Trade Journal of June 30tli, 
lgio, a small eompan v, Iformcd to organise a weaving industry in 
Hagdad, imported a hand-looni from England which proved so 
successful Hi .ft others ot the same kind, and also a spinning machine, 
were ordered. 
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CHAPTER II. 

r 

Cotton — The Power Industry. 

Tiie Punjab annually raises about 15^ lacs of maunds • 
of cleaned cotton, or 7 per cent, of th6 produce 
of all India, and of this 11^ lacs are exported. 1 
Most of it is ginned in the numerous factories scat- 
tered over the cotton districts.* The ginning season 
ends in March, beginning in Delhi in October and 
further north in November. The general complaint 
everywhere, except perhaps in Lyallpui, is that there 
are too many of these factories in the Province and 
that competition has reduced profits almost to nil. 2 
Further, in many centres labour is scarce and dear, as 


will appear from 
District. 

the following table : — 

IVugcs of unskt licit labour. 
Males. • Females. 

Karnal 

. 

5 to 6 annas 

3 to 4 annas. 

Lahore 

. 

K to 12 annas 

4 to 5 Afinas. 

Guj ran wain 

. 

0 to S annas 

4 annas. 

Lyallpur 

. 

N to 10 annas 

4 to 7 annas. 

Ambala 

• 

• 

7 to N an nag 

4 to 41 annas 


Ambala alone does not suffer from scarcity of labour. 


The old hand-ginning machine has died out every- 
where except in isolated tracts, and so has the pinjdrd or 
cotton cleaner. Two thousand mauftds of hand-ginned 
ootton is said, however, to be still exported yearly from. 
Daska in the Sialkot district. 

1 These figures represent the average for the 5 years 1904-09. 
The^iverage acreage of cotton amounts to 11 lacs, /.<■., 4 6 of the whole 
crop area of the ptovince. • 

* For the combination of cotton-oil with ginning Tar tones, see 
under Cotton-Oil. 
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The ^cotton-mill industry of the Province cannot Spinning and 
be described as # flourishing. It comprises at present Weavm S* 
the fcdlow^pg ^even mills, but two more will shortly 
be add^d. The All-India * Spinning and Weaving 
Mill, Ld., with an authorised capital of Rs. 25,00,000, 
is about to Jt>c established in the Gurdaspur district. 

The prospectus stales that it will be erected on the 
most approved and up-to-date lines and will also be 
fitted uj> with machinery for the bleaching, dyeing, 
printing, and finishing of cloths. The Bhiwani Cotton 
Spinning and Weaving Co., Ld., was registered at 
Bombay in August 1910 with a Capital of Ks. 7,00,000, 
and will probably commence working in 19T.2 with 
300 looms and 10,000 spindles. • 


• 

No. 

Nami- . 

0 ^ 

1 

i 

1 

0 £ | 

6 H l 

JG 

o ■§ 

~ 'cZ 

Z3 

Cm-O 

Dividend 
per cent. 

• 


>* £ j 

1 

1 

^-2 ! 
1 

^ 'E. 
c n 


’07 

*08 

’09 

1 

• 

Delhi Cloth and 
General Mills, Ld., 
Delhi 

i 

1889 

1 

1 

i 

177 

i 

20,456 

700,000 

9 

6 

5 

2 

Krishna Mills, Ld., 
Delhi 

1 

1393 

l 

ml 

22,968 

700,000 

ml 

3 

nil 

3 

m 

Jamna Mills, Delhi. 

1896 

3 tape 

15,000 

450,000 

12 

• 

9 

nil 

4 

Hanonmun and 

Mahadeva Mills, 
Delhi . 


looms. 

200 

• 

^ 6,936 

650,000 

■ 


_ 

5 

» 

• ; 

The Lahore Spin- j 
ning and Weaving 
Mills, Ld. 

1S98 

150 

21,208 

701,998 

1 

7 

j 

6 

nil 

6 

Mela Ram Cotton 
Mills, Lahore 

1897 

ml 

13,218 

— 

— 


— 

• 

7 

Amritsar Cotton 

Mills Company, 

Ld., Amritsar 

189G 

nil 

16,500 

700,000 

6 

5* 

» 

6 


4 
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These employ on an average 3,600 men, women and 
children, and produce annually about ] 60,000 inaunds 
of yarn, 99 per cent, of which is of 20 counts and 
below- On the other hand, the province yearly 
imports, in round figures, 50,000 maunds of yarn, 
mostly of the higher counts. 

The chief markets for Punjab yarn outside the pro- 
vince are Agra, Ilatliras, Moradabad, Aligarh, and 
Cawnpore. Ahmedabad yarn of lO s and 16’sr is said 
to be better than that of Delhi and is often preferred 
to it. 

Of woven goods the Punjab produced about 5,700 
maunds* and imported about a millicvi maunds in 
1908-09. 1 

Tli e causes that impede the development of the 
industry are as follows : 

1. The locally grown cotton, known to the trade as 
Bcngals, Low Bengals or Delhi-Bengals, has a very 
short staple, its maximum length being & inch, so that 
it cannot be spun to higher counts than 14's and 16's, 
i*c. 9 yarn suitable only for coarse cloth, dciris y tents, 
ropes, etc. Peshawar is the only district in the Punjab 
or Nprth-West Frontier Province that produces a staple 
able to spin up to 20s. Bombay, on the other hand, 
has good varieties of local cotton, and the Central Pro- 
vinces are in a position to miport better cotton to mix 
with their own. m 

* 2. The Punjab is out of the great cotton market. 
For such an industry it is absolutely necessary to 
have the raw material in abundance and variety, 

1 The avcrn^e of woven j^oods produced by the Punjab mills in the 
five years J !)04»0!J was 4,4 ft G maunds per annum and oT net imports 
for the same period, B79,57I inaunds. 



Cotton — the power industry. 


27 


/or mixing, substitution, efc. All the cotton of the 
Punjab* is sent Cut erf the province as soon as it is 
ginned aiTd the local mills are compelled to keep large 
stocks of if for % [hemsel ves. «The Bombay mills, which 
can draw upon their local market all the year round, 
are under no such necessity- * 

3. The pi^ovince is unfavourably situated as regards 

its fuel supply. 1 Wood is diminishing and is already too 

dear to be used by any factory, while a ton of Bengal 

coal delivered at Delhi Station costs from Rs. 10-8 to 

Rs. 13, according to quality. Moreover, coal is usually 

carried from Bengal in open wagons, and it is asserted 

on all hands that it loses from o to IO per cent, on the 
• • * 
way. A 11 obvious remedy would be for the railways to 

provide irorp netting to prevent tlie coal in the waggons 

fuom being stolen or blown away on the journey. 

5. The founders of the existing mills in the Punjab 

left out of account the exceptional shortness of the 
staple of their cotton, and set up machinery really 
designed for the mills of Bombay and Nagpur, which 
use greater length. The result is that the Punjab 
yarn is insufficiently twisted and weak, and hence only 
fit for the hand-loom. It will not stand the rapid 
movement of the power-loom shuttle. * 

6. There is a universal complaint of the shortage 
of skilled labour both in Delhi and Lahore, where no 
mill can ever be worked tP> its full capacity- Almost 
all the operatives in the Delhi mills are natives of 

x Lahore and Amritsar together use about 1,835 effective H.P. lor 
all their factories. The cost per H. P. hour is G-6 pies, i.c., K"8 pies 
per kilowatt hour. The cotton mills of Delhi use about 1,700 I-T.P., 
the cost per H.P. hour being C5 pies or 8 pies per kilowatt Tiour. 
For the Jutxyia electric scheme, which will supply Delhi with power, 
see the notes in Chapter XVIII. 
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Cawnporc and other districts of the United Provinces. 
The Punjabi, at his best inferior* even to the Bombay 
mill-hand, 1 finds more profitable employment in other 
walks of life. 

There seems to be no royal road to the encourage- 
inejit of the cotton-mill industry in the Punjab. The 
proposal to prohibit the emigration of free labour to 
foreign countries in order to remedy the shortage of 
labour may be dismissed as impracticable- Tune and 
the operation of natural laws alojpe can cure this evil. 
As to the inefficiency of the mill-hand, it must be 
admitted that it is due in some measure to the exces- 
sive hotirs of labour. Another undoubted cause, the 
lack of mental and moral training, can only be removed 
gradually, and that by the spread ol education 
amongst tlie masses. 2 

The Punjab Agricultural Department is already 
doing wliat it can to promote the cultivation of cottons 
of a larger staple. The recognised methods for the 
improvement of the cot Ion plant are : (^/) introduction 
of suitable exotics; (/?) selection of indigenous varieties ; 
(c) hybridisation. 

As to exotics, experiments have been made with 
American varieties since 3 902, and in 1904 Egyptians 
and Bombays, as well as acclimatised and newly- 
imported Americans, were tried. So far the Upland 
Americans seem to have been the most promising. 

1 The Indian Kactoi y Commission reported that a Lancashire 
mill-hand produces 2i times as much as the Indian. {Report of the 
Factory Commission, 1908, p. 19). 

2 Jt is not suggested that the existing system of education in th£ 
country is calculated to turn out good mill-hands. On the contrary, 
it is believed that if universal iscd without modification it will lead to 
disaster. 
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Selection from local varieties is an exceedingly slow 
operation, tAit th&woak is in hand at Lyallpur and the 
results so *jfar are fairly encouraging. Hybridisation 
is now being ^Ifected by the»Economic Botanist. It 
will, however, take years of patient experiment before 
the results are worked out and'new types fixed. 

The difficulty now is to secure a good price for the 
long-stapled cottons grown under Government patron- 
age, and until it is solved, the improved varieties 
will not become popular with the cultivator. However, 
it is hoped that the zciil of the various local firms which 
have taken part in the auctions of the last two years 

will increase. The* self-interest, if not the public spirit, 
• • * 
of the spinning and weaving mills of Dehii, Lahore 

and Amritsar ought to persuade them to second the 
efforts of the Director of Agriculture- Considering the 
benefit they will ultimately derive, it is not too much to 
expect each one of them to undertake to buy every 
year a given quantity of the long-stapled cotton at a 
fair premium. So far, it is sad to record, they have 
been appealed to in vain : they do nothing to en- 
courage the cultivator. 
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<> 

India imports annually over sixty lacs worth of 
cotton and mixed hosiery, 1 of which 55 per cent, comes 
from Japan. So vigorously, indeed, have the Japanese 
exploited the markets of Asia that their exports rose from 
£33,000 in 1902 to £378,000 in 1907, and this in 
spite ofuthe fact that they are dependent on raw cotton 
imported from India for their manufactures. Their 
success is due to : (it) cheap machinery and processes ; 

( b ) cheap labour ; (c) the skill they have developed in 
the manufacture ; ( d ) knowledge of their markets. 2 

1 The imports in 1 008-Oil were valued at Ks. G3,4.>, I J 8. The 
imports of woollen hosiery for the same year (which was normal) 
were valued at Ks. 9,69,955. 

The growing consumption of hosiery in the f > unjab will J->c illus- 
trated by the figures for Sirsa, a small and somewhat decayed town 
of 3 4, GOO inhabitants, which does not possess a single hosiery 
machine. 

Qty. sold yearly. \Vholcsalc prices per doe. , 

Socks — 


Amritsar, Ludhiana, 


Gujrat and Jullundur 

. 3,000 dozens. As. 12, 

Ke. 1, 

Japanese 

Undervests— 

. 1,000 

„ i<s. 1-4, 

Rs. 2, 2 8 

Amritsar, etc.. 

. 1,500 

„ 2-8 

to 3. 

Japanese 

. 1,500 

1 

to 5. 

2 In Japan the work is 

done by 

hand, mostly 

by females, the 


daily wage for skilled labom being about 01 annas for women 
and 12J annas for men. The factories generally consist of 
8 to 10 workers and are estimated to give a profit of 10 per cent, 
to the proprietor . — Indian Trade Journal, Aug. 20, 1900, p. 166. 
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With ijlow and halting stSps, this country, too, is 
attempting to foll&w iit the footsteps of Japan. The 
ordinary hatid -machine for socks, etc., costs only about 
Rs. 115. It is not difficult ^o learn and lias conse- 
quently became popuhir everywhere. 

Ludhiana is, perhaps, the largest hosiery centre in 
the Province.* It has 150 machines for socks and ei^ht 
for unclervestS; all of which are busy throughout the 
winter. ^IDurin^ eigjlit months 111 the year, however, 
there is only work eypouj^h for fifty. At Wazirabad, 
there is a hosiery factory witli ten sock-making and 
. two vest-making machines. It employs ten trained 
workers at Ks. # 12 to 15 per month and twenty.inden- 
tured apprentices, besides jjivin^j job woijc to some 
fifteen femaleS in their own homes. There are also a 
dyer at Rs. 20 and. a mechanic at Rs. 25 per mensem 
on the staff. 

Ludhiana and Wazirabad hosiery finds a market all 
over Upper India, but has to suffer the keen competi- 
tion of the imported article, which, though less durable, 
is better finished, and sells, if anything, cheaper than 
that made locally. 

A steam hosiery^factory was set up at Delhi at ajcost, 
it is said, of Rs. 60,000, by a local capitalist, who has 
now converted it into a limited company with a capital 
of one lac of rupees. The factory is at a standstill as 
the share-capital lifts not yef been fully subscribed. 

• The chief difficulties of the industry are lack of 
organisation, and want of finish in the article produced. 
Except in the two places named above, no attempt 
appears to have been made to study markets • or 
to follow definite system of production or distri- 
bution. 
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Of the 30 hand -mac hi lies at Bhcra, for example, 
only ten or twelve are at work as a rule ; the rest are at 
a standstill, because competing machines have been 
set up in almost every village of the district, and their 
owners do not care to try any outside markets. 
Socks at Bliera sell at Rs. 1-8 per dozen for inferior^ 
grades made of homespun thread, and Irom Rs. 2 to 
Rs. 2-8 for the best kinds. At the Hewett School at 
Bara Banki, cotton socks are made with mill-spun yarn 
on similar machines at a cost pripe of Rs. 1-2 a dozen, 
and no difficulty is found in selling them at Rs. 3 
retail and Rs. 2-4 wholesale per dozen in Ouclh- The 
hosiery makers of Bhcra and othej’ # out-of-the-way 
places should get in touch with dealers in the big 
markets of the Run jab, such as Amritsar and Delhi, 
and even further afield. Calcutta and Bombay are out 
of the question, until a finer quality of goods is 
produced. 

Systematic efforts should be made to improve the 
finish of the articles. It is suggested that hosiery classes 
for men and also for parcic'i nushhi women should be 
established at centres like Lahore, Amritsar and Delhi, 
and good work encouraged by local^exhi bitions. 

The system of the Bara Banki School, where instruc- 
tion is free, but is only given to pupils who buy 
machines for themselves, appears to be very sound. 
Hosiery schools might at tfie start undertake to sell the 
work of ex-pupils until relieved of the duty by private 
enterprise. 

The industry is eminently suitable for ptircld. ucislihi 
women, and is likely to bring them more profit than 
spinning, phitlkari making, or goto, weaving, provided 
suitable arrangements exist for the disposal of their 
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work. . It^ is a matter for "congratulation that women 
have "taken to "soctf-making in Ludhiana as well as 
Wazirab«Jjd. 

To ja certain extent, ladfe-making has already been Lace, 
introduced into girls’ schools all over India, chiefly in 
those started under missionary auspices. Some of the 
articles ^turned out are extremely good, and if the neces- 
sary organisation existed for studying and exploiting 
the European, and especially the London, markets, a 
very lucrative industry would soon arise behind the 
pity dd . The main difficulty of the lace-maker at pre- 
sent is to get in touch with the consumer. This 
would be scjvjed by the formation of committees of 
philanthropic ladies in Lahore, Amritsar and Delhi 
with the object of collecting, grading and pricing 
Women's work, and disposing of it to the dealers in 
^ India or in Europe. The committees would also pro- 
cure the latest patterns, through the fashion journals or 
otlierwisc, and give them to the workers. Moreover, 
they would put them in the way of purchasing simple 
labcmr-saving appliances, such as are used in Saxony 
and Krance. 

The extent to ^vhich the industry might be developed 
is illustrated by the instance of Calais, where the aver- 
age production of cotton, silk, and miscellaneous laces 
in 1897 was estimated at .£2,500,000 giving employ- 
ment to many thousands. 1 

The Indian dari is specially suitable as a floor Darts. 
covering in a warm country, but its manufacture 
is of little importance in the Punjab. Small quanti- 
ties are made in most districts and also in the Mifltan, 
Montgomery and Delhi jails. The chief centres of the 


i 


Journal of the Society of Arts y Oct. 8, 1897, 1136. 
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industry, however, lire Ludhiana, Ambala and Sialkot, 
with 200, 80 and 25 looms, respectively. 

Daris are usually woven on a frame over Which the 

/ 

warp is stretched. The vfreft is wound on an iron 
skewer which is carried across the warp threads from 
hand to hand, two men at least being required to work 
this arrangement. 1 Machine-spun yarn, costing from 
Hs. 43 to 4G per mauncl, is used for the warp, and 
hand-made, at Rs. 27 to 32 per mauncl, for the weft. 
The hest daris of Anihala are im;vde with hand-made 
warp as well as weft. The workers in all these places 
belong to miscellaneous Moliammadan castes, such as 
Mocliis, Sheikhs and Julalias in Ludhiana, and Ambala, 
and Kashmiris in Sialkot, but the trade is controlled 
by the shopkeepers, who are mainly Hindus. The 
artisans work either in their own homes or in factories, 
of which there are four large* ones in Ambala. Wages 
rarely exceed six annas a day. 

Amritsar is the chief market for Ludhiana daris 9 
while those of Ambala are exported direct to everv 
part of the Province. An average Ludhiana or Sialkot 
tiavi costs Re. 1 per seer, while those of Ambala can 
be had from 10 annas to Re. 1-4 a square yard. 

Under present conditions the Punjab dari industry 
is declining from several causes, the chief of which is 
the rise in the price of cotton yarn without a corres- 
ponding increase in the rates allowed by the dealers 
for the finished article. 2 The establishment of co-oper- 
ative societies at Ludhiana and Ambala will, doubtless, 

1 b or an account of the process sec Latimer, Monograph on Cnrpct- 
tnaktng ttt the I*nnjab^ ltK)5-06, pp. 1-2. An inferior kind of tiari is 
also made on the ordinary hand-loom, modified for the purpose. 

* Contrast with this the position of the more enterprising brass- 
workers, infra. 



COTTON MINOR INDUSTRIES. 


35 

strengthen the position of the artisans in this respect. 

Further, the Punjal'w/drr/, though a useful article, is at 
the sam<* tiiye quite unattractive, the only patterns 
woven, in it being plain stripes of blue and red. An 
attempt «ught to be inade f to improve it from an 
artistic point of view by the introduction of new 
and attractive designs from other provinces. The 
Ludhiana Weaving School might add this industry to 
its curriculum and so lead the way to a better state 
of things. 9 

A very substantial and useful carpet is made in Cotton pile 
Multan with a pile of cotton or mixed wool and cotton carpets, 
resembling tjie genuine article in feel and design. A 
cotton carpet made of locally spun cotton yarn costs 
from Rs. G to 7, and of imported yarn from Rs. 8 to 
•12 per square yard. 1 

Tlie best iicwar- used in the Punjab comes from Tape, etc. 
Meerut and Farrukhabad in the United Provinces, and 
a Rawalpindi linn finds it cheaper to import it thence 
than to weave it. A fair quantity of nciva,r as well as 
cotton string is, however, prepared in Ainbala and 
also to a certain extent in other cantonments. In 
Amritsar there iye three factories with six to ten men 
each, besides some stray artisans. One hundred and 
fifty tape-makers were enumerated in Lahore in 1901. 

One Akbarali of Ludhiana 3 has patented a machine 
for rapidly vv T eatung ttewar, lamp-wicks and tape, as 
well as gold-lace. It is a pity he has not been ablo to 
find a capitalist to take up his invention, which might 

1 For an account of the Multan carpet industry, see Chapter V. 

2 Ncivar is a kind of coarse cotton tape, about 2-1 inches wide, used 
for chdrfdis or bedsteads. 

J He is flow, it is believed, in Gwalior, but communications may 
be addressed to him at Mohalla Sofian, Ludhiana. 
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Tents. 


give rise to several useful domestic industries, especially 
suitable for panla-nashin women. The quantity of 
lamp-wicks and tape consumed in the # Punjab must 
be enormous. 

There are five tent factories in Lahore, two in Sial- 
kot, a few in Multan and one in Rawalpindi, all of t 
which depend more or les^ on the custom of 
Government departments. A recent notification, which 
gives a practical monopoly of official patronage to the 
jails, has dealt a serious blow to lL«e industry. 



CHAPTER IV. 


The Sii.k I XDBSTRY. 

• 

The silk* industry is important and flourishing in the 
Punjab , 1 notwithstanding the fact that, with the 
insignificant exception of the Gurchispiir district, the 
raw material all comc^ from elsewhere. Most of what 
is used in the; Province is imported from China and 
Japan via. Pombay ; the remainder consists of either raw 

silk from I Bokhara or yarn from Italy . 2 TJic siyc yarn 

• •_ __ — — 

* The lii sun y of sericulture in the Punjab up till 18114), us given ill 
Mr. Hailey’s excellent monograph or the subject, is a record of failure ; 
but a small experiment made in 11)07 in the Hoshiarpur District 
by Mr. Wakefield, Kcvcnuc Assistant, gave hopeful results. The 
expel iments carried on under Government auspices since 1908 in 
Ihff Giirdaspur district and at Changa Manga and Byallpur, however, 
show that the i earing of the worm from imported disease-free eggi- 
has <i future a^ a cottage industry in the submontane districts. 

The Irrigation Department is planting mulbei ry trees on the 
Sii hind and Tpper Hari-I)oab Canals. Uronssoucint papynpc i a might 
also be trted. See Chapter VI. tnjra . 

Silk-worm rearing has been taken up as a commercial venture by 
K. B. Sheikh Ghulam Sadik of Amritsar, who distributed 200 oz. of 
eggs in the Gurdaspur district on the Kashmir system (see Appendix 
1. to this volume) in 1909, and 300 oz. in 1910. § 34, Report * 

Punjab Agricultural Dept. 1909-1910. 

2 The following table gives, foi what they are worth, the figuies 
for the net imports of raw silk, Indian and foreign, by goods train and 
by land into the Punjab. 'As much of it comes by passenger train, the 
figures are in no way accurate. 


Years. 


Net 

! ui pot is /;/ in a unrfs. 

Value in rupees. 

1904-05 

m 

m 

. 8,141 

. 

40,87,262 

1905-00 ' 


. 

. 9,340 

. 

. 34,69,173 

1906-07 



. 8,752 

• ■ 

41 ,23,604 

1007-08 

m 

* 

. 1 ,308 

- 

8,93,814 

1908-09 

. 


1,954 

• 

8,64,337 

I in ports from 

Kashmir 

ceased to 

be recorded in 1907-08. This 


explains the falling off in that and subsequent years. 



38 


The siek industry. 


Amritsar. 


of Kashmir, which is in such demand in France, is 
not used at all here, since in price as well as in quality 
the Chinese is held to be better. V^ry little Bengal 
silk is used, except for embroidering yh ulkarfs and for 
similar low-grade work, as it is said to be very “ dry." 

The manufacture of silk includes four operations 
(1) The preparation of the yarn ; (2)" Dyeing ; 

(3) Weaving ; and (4) Kmbroidering. 

The first two are carried on only at the chief centres, 1 
but in most districts a few sti^iy weavers are found, 
who prepare silk or mixed silk and cotton fabrics. 
The art of embroidering with silk is even more general, 

it is* in fact, practically universal. 

Amritsar is the metropolis of both the # silk trade and 
the silk industry in the Punjab, and counts no less than 
7,000 men, women and children, mostly Muhammadans, 
who make their living by handling this material. 
There are about 1,700 looms whose products 2 find a 
market all over India from Peshawar to Hyderabad 
(Deccan). Several factories in the city are owned by 
x The weight in mauiids oi the impoits of silk c >1 all kinds, i aw and 


manufactured, at the lour chief centres in the 

Punjab is given 

bclojv. The same i 

cmark applies to them 

aj* to the 

piovinciaJ figures 

given in note (2) oil 

page 87 : — 

It 100-07 

1 007-08 

1 008-01). 

Amiitsar . 

. 5,8 IS 

5,227 

4.222 

Jullundur . 

737 

7JG 

8 14 

Multan 

1 ,U20 

4 480 

708 

Lahore 

ISM 

178 

57 

Delhi 

1 ,762 

2,705 

1 ,521 


" The fabrics chiefly made aic cla/yn/ y a material made of the liner 
counts and of one colour, gnllnalan , striped silk, ku udz't c, a thick 
stuff much used for skirts, and giirthi, a material about 34 inches wide 
with a border on one side only, specially made for the skirts of Hindu 
ladies. Garcia costs from Re. 1-4 to Rs. 8 a yard ; ilaryh'ti and kniinvez 
of good quality, 27 inches wide, about Re. 1-8 a yaid. 
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capitalists, who employ a number of dyers, winders 
and weavers 1 on a monthly wage. The largest of these 
establishments that of Basantamal Keshomal, with 
over 150 .looms. # 

Multan is* another great centje with 300 looms for Multan, 
pure silk and over 1 ,500 workers in the various 
branches of the industry. Its fabrics are higher-priced 
and said to be. better than those of Amritsar, 2 and are 
largely exported to. the surrounding districts and to 
Sind. Multan is also#he chief place in the Province 
for the manufacture of mixed cotton and silk fabrics 
called mashniy 3 meaning “allowed " to Mohammadans, 
amongst whom* men are forbidden to wear pure silk, 
except on ver^ special occasions. 

For the lower grades of all-silk cloth, Italian yarn is 
usecl for the warp and Chinese for the weft. In fabrics 
of. a better quality Bokhara silk hikes the place of 
Italian. 

Most of the yarn used at Multan is locally prepared 
and dyed. There are about 400 pat-pherds and 50 
tanzis, tvho earn from 4 to 5 annas a day. 

Jullundur, with its suburbs, lias about 250 looms, Jullundur. 
which mostly turn owt darydis at from 5 annas to Rs.»2-8 
a yard. The average annual output is estimated at about 

1 The raw silk is wound by the put-phi rd, and prepared for the 
warp by the ta/izi. They earn fron^ 5 to 6 annas a day. The silk 
dyer is called pat rang , anci the weaver, ditryai-baf. 

a For example, the local katiavi'z, 27 inches wide, costs from • 

Rs. 1-10 to Rs. 2-4 a yard, whereas that ot Amritsar costs Re. 1-8. 

(Dary&i and kauavez up to Rs. 3 a yard are, however, sometimes 
made in Amritsar as well.) 

3 The chief mtishrn articles produced are hutgis , long pieces 

of cotton cloth with silk borders or ends, used for turbans ; sttft\ a 
stuff with a sill^warp and cotton woof ; and gnrbi which has a cotton 
warp and silk weft. 
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Other 

centres. 


Kaslii (Cossi) 
Silk. 


two lacs of rupees. Amritsar is becoming -more and 
more the entrepot for the export of JulJundur silk 
fabrics to the Canal Colonies. 

Lahore has a couple of hundred looms and from 30 
to 40 pal-pltcras. The dyeing is done at Amritsar. At 
Delhi, less than 700 persons were engaged in the indus- 
try in 1001. Silk-weaving, however, is not *a speciality 
of this city, most of the yarn being used for embroidery 
for -which there is a large demand, chiefly amongst 
Europeans. There are a dozen*looms in Ludhiana for 
the manufacture of pure silk turban-cloths. About 50 
looms at Khushab weave plain and bordered ilarydi : s and 
turban-cloths wiMi Bokhara silk imp’ofted from Amrit- 
sar. The weavers are, however, lindmg.it more profit- 
able to produce the coarse cotton fabrics for which 
this is a flourishing centre. 1 Batala has about 100 
weavers, who form a sort of outpost of the industry* at 
Amritsar, whence they bring silk to weave for a piece- 
wage. Of the 40 odd looms in the Sialkot district, 20 
are at the headquarters station. They chiefly produce 
clary ais. 

The material known as Kashi (Cossi) silk, which is 
noW so popular for summer weaf in Northern India, 
was first woven in Benares about twelve years ago. The 
yarn used is called schappe in Europe and is made of 
waste silk and damaged cocoons. , It is imported from 
Italy, vid Bombay. 2 Kashi silk is a cheap, strong and 
handsome material, which can stand being washed even 
by the Indian dhobi. It is not yet produced in the 

1 See p. 4 supra. 

* All the Italian schappe silk yarn companies have combined into a 
trust, their sole agents foi India being Messrs. Bottom, Gorio and Co., 
0 ^ Bombay and Milan. 
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Punjab, but might be taken ftp with profit by the im- 
proved hanA-Ioorft factories of Amritsar, as the yarn 
can be satisfactorily woven into various patterns and 
textures on the Swadeshi, •Automatic, and similar 
looms. It ^vould pay to advertise the goods in the 
Indian and Anglo- 1 ndian press, and to circulate price 
lists with patterns as the Benares manufacturers do. 

Phulkaris , or silk embroidered chnddnrs or veils for Phulkaris . 
women, are made in different styles, cliieflv bv the 
Jat women of the Hi^sar, Gur^aon, Delhi, Karnal and 
* Kohtak Districts, and also by Bhabra women in the 
. Jtilltindnr division and elsewhere- They are going 

out of fashion as an article of female dress in tlw Pun- 

• • 

jab, but they are collected in large numbers.for several 
firms in Amrttsar and Ludhiana, who export them to 
America- Mrs. Flora Annie Steel deplores the degener- 
ation of taste consequent on the introduction of the 
commercial element in their manufacture- However, 
the patient needlewomen who make them must suit 
their market. It is impossible to live on unremunerated 
art ; and everybody, except the at t connoisseur, will agree 
that it is better to be well fed yourself than merely 
interesting to well-meaning strangers. 

The following points suggest themselves for the 

development of the silk industry in the Punjab : 

1. Co-of'crati'S'c Production. The workers in silk 

are, if anything, ihorc than other artisans under the 
^tliunib of the money-lender. They are poor, and 
handle a very expensive raw* material, and this has been 
sufficient to overwhelm them with debt. They are, in 
fact, rarely more than skilled labourers who weave the 
shopkeepers' yarn for a piece wage. It is believed 
that societies on the line of the Benares Silk Weavers’ 
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Association will prove successful amongst them, espe- 
cially at centres like Katala, whef-e tliev are a tompact 
and orderly community. 1 

2- S/iif/v of A/V/r£c/s.— ^-The capitalists ot Amritsar 
and Multan should make much greater efforjs than they 
are now doing to study* the wants of their consumers 
and to develop new markets. They should aspire to 
he real captains of industry and not mere money- 
lenders, whose only aim is to finance and enclave the 
craftsmen. Punjab silk fabrics, ^f properly pushed and 
advertised, might find a wide sale among the wealthier 
classes of Bombay and Calcutta. They are also . 
appreciated in Lagdad and might pysjably he intro- 
duced into, Pei si a, whei e the shawls of 41 Aniharsar " 
still have fame, though no longer a marked. 

Proper attention should be paid to the dyeing aftd 
finishing of the iabries. A promising eonneetion w;^% 
once lost in Bombay because coats made oi Amritsar 
silk were found to lo^c colour at the* slightest touch of 
perspiration. 

3. A Sihool of zl/7/s7/( Silk-** rrt ; •/ /to at AnniPsar. 

Large numbers of weavers are alreadv abandoning 
theii^ ancient craft, in which a rgde inherited skill 
no longer suffices. A gi eat desideratum for the 
Province is, therefore, a school which should develop 
the hereditary aptitude of these men by teaching 
them the higher forms of their art, and thus en- 
able them to earn a better wage than the hire of a* 
common labourer. Silk-weaving is a sumptuary 
industry, which chiefly caters for the well-to-do, 
wlfo want a thing of beauty and can afford to pay 

x See p. 3 
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a good price for it. The dStrycii-bcLf of Amritsar or of 
Multan • Has so fitr b(*en able to satisfy the aesthetic 
cravings T*f the people of the Province ; but the 
increasing imports of Frcifch as well as Japanese 
stuffs slio\v that fashions are slowly changing with the 
times. The Punjabi lacly will not always be content 
with the jjtiff® froufrou of a plain kandverj. skirt or the 
monotonous sheen of a dcirydi jacket. Amritsar must 
learn to imitate the soft watered silks of Surat and the 
gold-fringed fabrics <^f Benares, if she is to retain her 
11 inch - priced hands era f t- 



CHAPTER V. 


The raw 
material. 


Wool- ANI> Haik*. 

.The Pun jab is the only province where the indigenous 
wool industry is of any importance. The Hindus 
consider the material ceremonially pure, and have been 
acquainted with it from the remotest times, but its 
comparatively high cost and the fact that it is unsuited 
to the climate during the greater part of the year have 
always stood in the way of its popularity on the plains 
of India. 

There are over 4-i million sheep in the province, t*f 
which the largest number are found in the Mianwali, 
Kangra, Shahpur, Lahore, Ferozepur, Multan, Mont- 
gomery’, Attock, and Hera Ghazi Khan districts in this 
order. 1 To these must be added <520,000 for the* Fron- 
tier Province, the greater part of whose fleeces ultimate- 
ly fipd their way to Darya Khan or .Multan for further 
export. The best variety of wool grown in the Punjab 
is that of the Kangra hills and of Hissar. On the whole, 
the product of the plains is poor, being coarse, dirty 
and short-stapled. 

* In addition to these supplies, much wool is imported" 
from the adjacent tracts for local consumption or for 

x « See Season and Crop Report (1900-10) Statement VII. Sheep 
are clipped twice every year (March and October), and yield from half 
to three quarters of a seer of wool each time on the pla r ins 9 and up to 
one seer in the hills. 
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export to Europe. The best is Kirmani wool, 1 brought 
from the Hersiii.ii province from which it takes its name 
by the Nu^hki^Seistan route. It is beautifully soft and 
white apd h;is a long sta ptc, which is very easy to 
work. In JPersia it is largely # nscd for fabrics which 
h:ive superseded the use of Kashmir shawls in that 
country. «In the Hunjab it is made by itself, or with 
Tibetan pnsliin y into a cheaper grade of shawl. 

Next, in order of excellence, come the wool of Bik- 
aner, which is the belt for woollen manufactures, and 
the fleeces of Tibet 2 and Kangra, which take the iirst 
place for worsteds. 3 Genuine Bikaner wool has the 
peculiarity of v*cjt requiring to be washed bcfoiv being 
spun, but it is generally full of burr, which largely 
detracts from it^ value. 

"Tibetan wool, on the other hand, is entirely free from 
tjiis pest, and has a longer and more uniform staple ; 
but it loses 25 percent- of its weight in washing, and is 
marred by the presence of an excess of dead liairs. 

Amongst others may be mentioned the wool of 
Jodhpur and that of Afghanistan, known in Liverpool 

x lv i rnian i wool is also called “ Wahab Shnhi pashm 99 in the 
Punjab, after one of its si importers. Sheikh Abdul Wahiib, father of 
Khan Hahadnr Sheikh Ghulrt'm Sudik, the well-known carpet manu- 
facturer of Amritsar. Xlie imports into India amounted to 3,806 
maunds, valued at Rs. 1,05,530 in 1000-10, The wool is largely ex- 
ported from Persia to England i'i& liagdad. 

2 Tibetan wool is? imported into India chiefly 7'/d Almora or 
rather Tanikpore, which is its mart. Tanikpore will shoi tly be con- 
nected by rail witb Pilibhit 40 miles off. 

About 2,200 maunds per annum (including 200 or so from Kashgar) 
are brought into Kulu also. Half of this quantity is sold in the district 
and the rest goes to Dliariwal and Cawnpore. • 

3 In a worsted yarn the fibres are so manipulated as to lie 
parallel to one another, while in a woollen yarn the fibres cross one 
another in all directions. 
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.is “ Iv;ind;ihar.” The 'Jodhpur Slate has half a 
million sheep, which produce a* stap'ie superioV to that 
of the Punjab but coarser than the Bikaner. • The most 
important Afghan variety' is tliat yielded by the ditinbd 
or lar^e-tailed sheep common in Kabul an cl Peshawar 
and the neighbouring districts. From it are made 
the liner soiis of cloaks used on the frontier ., 1 

'The chief wool markets o! the province are Kazilka, 
Bahorc, Multan, and Darya Khan . 2 'The material is 
brought to these places by road 01 rail, to be booked 
direct to Europe and America after bcini* cleaned, 
pressed and baled. 

Kaxil.ka is the entrepot chiefly of Bikaner, Jodhpur, 
Missar, Pat/ala and Iiahawalporc, but also draws, to a 
smaller e \ tei 1 1 , on most districts of the pi ovii'ice . :j The fol- 
lowin <4 brief account ot its industry may be of interest. 

(ieinune Bikaner wool needs to be burred, an ()|ier- 
ation wliich is now performed by women, who cut oil 
the fibres held bv tla* burr with a pair of scissors. 


1 Some wool is also imported fiom Australia by the Dliamval 
mills. 

2 'I'lie follow inq table gives (lie railway traffic in raw wool at 

the principal wool centres during the three years 190G-09 : 


i 

1006-07 

1907- 

-OS a 

1 908-09 


I mp< »rts 

Exports 

I in ports 

Expoi ts 

Imports 

Expr >rt c ; 

Fazilk.i 

50.4,50 

78,758 

43,529 

79,772 

32,850 

73,203 

Laliore 

29,487 

41 ,872 

21 ,040 

38,691 

19,782 

31,037 

Multan 

31,205 

51,437 

, 28,875 

2.1 ,704 

59,270 

45,511 

Darya Khan . 

K5 

3 U ,485 

1 53 

14/584 

138 

28,743 

Amntsar . 

0,331 

7,109 

4,(535 

7,918 

3,978 

7,G9Q 

* Fazilka 

wool is 

graded in 

Liverpool 

as follows : — 



Vikaner best ^ 

Vikaner ordinary ^ 


Genuine liik.nier wool, the difference 
between the grades being only in their 
freedom from dirt. 


Mixed varieties which may or may not 
contain genuine Kikaner wool. 


Uikaner 
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The wages arc from Re. 1-4* to 1-8 a maun cl. The 
waste fibres are sent § to the steam, buning-mill to he 

cleaned af*a charge of Ks. 2 for everv man n cl of wool 

• % 

returned to the customer. "Hie whole process involves 
much waste and a local capitalist is now setting up 
machinery which will remove tlic* burr without any 
necessity tor cutting and shortening the fibres. 

All other varieties of wool are washed and cleaned 
by hand-laboiii in the* ] OU iioht as or yards belonging 
to the wool-dealers inutile town. The material is first 
freed from dirt ; it is then washed (not perhaps as 
thoroughly as might be desired), dried, and finally 
denied of such foreign substai ices as still adhere to it, 
by beating with a stick- It is then sent to ll*e pressing- 
mill. The* wage for sorting is live annas per liiaund, 
and the same for the enliie opculion of washing, carry- 
ing and cleaning. An adult labourer will earn as much 
as from ten to twelve* annas a day in the season. 

'There arc tin ce presses in Kadlka, but as there* is not 
enough wool for them all, the linns have agreed to 
share the profits of the* West Ratenf IVess Co., the onlv 
one at work. The charge for pressing and baling is 

Rs. r> for a bale of three ULiunds and 1 wen tv-live seers. 

• • 

IV] ultan is the market for tilt* produce of the surround- 
ing districts, and save that it needs practically no bur- 
ring, the wool is treated here in the same way as at 
K«i/.ilka. The wa£c foi washing, drying and sorting is 
^ three annas and a half, and for cleaning four annas im 
addition, per mauiul. There are live pressing factories, 
of which two only arc at work. "They charge Rs. 4* 
per bale of 4 to 4.J mannds. • 

Two or three of the* cc »t t on-prcsscs in laliore, the 
chief of wliich is that of Asmatullah, also handle wool. 
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Tli*" material is first washed and llien beaten with a 
stick, and finally sorted into six 'grades before naling. 1 

Darya Khan is the mart not only for the wool grown 
in the locality, hut also for'ihat of Dera Ismail Khan and 
other Frontier Districts. The material is lirst cleaned 
by heating with a stick, and then simnly put into hags. 
It is railed chiefly to Karachi, hut large amount also 
goes to Multan, and some to Lahore, Rawalpindi, and 
Kazilka. There is no press in Darya Khan and no 
system of through-hooking. 

Before passing on to woollen manufactures, a few 
suggestions may he made for the improvement or 
better management of the raw material. 

3. The - most important problem of all is the 
improvement of the local breed of sheep; Tlie C'ivil 
Veterinary Department introduced 25 Merino rams 
into the Kangra district in 1DOS, hut no one will 
contend that this measure is in any way adequate. In- 
deed, the importance of the* matter would seem to 
require that a special officer should he put in charge of 
sheep-breed mg operations. Such an officer may hnd if 
possible not only to select good rams of the local 
breed, blit also to import new breeds from a climate 
approximating to that of the Punjab, Western 

Australia. The fine long wool of the Tibetan sheep 
would, no doubt, he improved by a strain of Lincolns, 
which can boast a still longer staple, while Hikaner 
sheep should be crossed with Merinos. District Boards 
ought to take as much interest in the matter as in the 
breeding of horses and donkeys. 

1 An import .tut firm t *f \vooM>rokcrs in London state that the 
wool packed in cotton-presses sometimes contains pieces of cotton 
owiii£> to the press not having been properly cleaned ; otherwise the 
present system appears to he satisfactory. 



WOOL. 


4<> 

2. As .Bikaner wool would £*a.in at least Iis. J> 

v • m % 

per mitund in value if it were free of burr, tlie State 
might seriogsly % consider the problem of keeping clown 
the pest ^vithin its territories. m In some parts c >1 Aus- 
tralia this is effected by the levy of a fine from the 
owner of everv estate where burr is allowed to exist. 

*5. The # ;ulvantages of grading wool are understood 
in Laiiorc but not in Kazilka and elsewhere. If wool 
is carefully cleaned and graded before export it will 
realise far better price^on the whole transaction than 
it docs now’. The practice of mixing w’ools of difler- 
.cut staples, now' so prevalent in the Ihinjab, is doing 
great harm to tljc. trade - 1 • 

4. Neither the w T ool of the Punjab, nor of Bikaner, 

has much “ yT>lk 99 only from 5 to 7£ per cent. blit 

that of Kangra and Tibet lose s as much as 25 per cent., 
and of Afghanistan 30 per cent- of its weight in 
cleaning. It might pay mills dealing with the latter 
varieties to set up plants for the recovery of the valua- 
ble substances now’ wasted w ith the wool wash-water . 2 

1 TheUikaner Slate has about li.il f a million sheep within its borders, 
most of them within the Sural^aih Tahsil. The Darhar would 
derive far more profit I rom its 11« »eks if, instead of driving them away 
by the levy of heavy tfixcs, it set up a wool-depot at Suraflgarh, 
b«»uglit up all the wool in the State at a fair price, and sold it under 
its own guarantee after proper cleaning and grading by an expert. 

a The “ yolk” of wool consists of two impurities — wool-fat 
and wool -perspirat ion— •■wh ieh cnv#r and protect the fibre. Wool- 
perspiration, unlike wool-fat, is soluble in water and consists largely 
•of potash salts, tlie wash-water when evaporated leaving a residue? 
which yields potassium carbonate on ignition. The utilisation of 
wool wash-water in F-rance is calculated to yield a million kilos of 
potassium carbonate yearly. m 

Wool wash-water may further become a valuable source for obtain- 
ing acetic, pre^pionic, benzoic, lactic and caprinic acids, all of which 
are present in it in good quantities, see Sadtler, ltiorg. Itttiusl . iShcnt. y 
p. 306, and Thorpe, Ut^l. <S/ie/u. 9 Veil. III., art. I Vool-grc<iseP. 

7 
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New 

Egerton 

Woollen 

Mills. 


The New Egerton Woollen lytills* Ld., . of- phariwal, 
represent the factory industry of the province- Origin- 
ally established in 1882, the company* went into 
liquidation seven years later, when it came into the 
hands of the present management. It now has a capital 
of six lacs of rupees in ordinary and aq equal amount 
in 7 per cent, preference shares, and its dividends for 
the three years 1907-1909, viz., 10, 10, and 15 per cent., 
show that it is flourishing. Its annual output, of manu- 
factured goods does not fall slit rt of 11,000 maunds. 

The mills are situated on the Bari-Doab Canal and 
are worked by water-power, supplemented bv steam 
during canal closures. The staff m/dtides fourteen 
Europeans, viz., a manager, four assistants and nine 
overseers, in addition to over a thousand hands 
recruited from the surrounding villages. A co-opera- 
tive credit society has been started among the latter, 
and a model village is in course of construction for 
their accommodation. 

The Army, Police and other departments are large 
purchasers of woollen goods, but the management 
complain that a smaller proportion is taken from the 
Indian mills than is justifiable on grounds of economy 
or efficiency. The enterprise was started with the 
express object of meeting the demands of Government, 
and now manufactures every kind of high-class hosiery, 
worsteds and woollens of a quality admittedly equal, 
'if not superior, to any imported article of the samo- 
price ; but with the lapse of years it finds official 
patronage reduced almost to nothing. The orders 
received for the Indian Army amounted to Rs. 5,74,000 
in 1896, hut only Rs. 75,715, or about 6 per cent, of 
its total sales, in 1909. 
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The hand-industry in wooT is chiefly carried on by The 
the lower orders of the weaver class, such as Mazbis, industry*. 11 * 
Chamiirs rgnd J^amdfisias, but more skilled artisans, 
such as Jxashmiris and Julahas, monopolise the manu- 
facture of the better kinds of fabrics. The variety of 
articles produced is not threat : coarse but durable 
kauimal^ • or blankets, “ garbi lois" or blankets of 
mixed wool and cotton , 2 patlits — long narrow pieces 
of excellent, if somewhat rouyh cloth. Flannels and 
tweeds from imported* yarn, and a small quantity of 
natndaSy shawls and hosiery, complete the tale of the 
• indigenous woollen manufactures of the Punjab. 

The blanket industry is scattered all over the® wool- Blankets, 
producing districts. It is nowhere centralised save, 
oddly enough, in the submontane tract between the 
Jlielum and the Jumna, which lias comparatively fewer 
sljeep than the rest of the province. Pattus are a spe- 
ciality of Kangra, where there is hardly a hamlet with- 
out its looms, and almost every pastoral family uses 
coats and blankets of liome-grown wool made by its 
own members from start to finish. The hill paltu is a 
very suitable material for shooting jackets and similar 
articles of European wear. 

The chief centres of blanket-weaving will now be 
briefly passed in review. 

1 “ There is no essential difference between lot and bhnra and 

kaminal. Lois seem generally to be made white and karnnuzls black 
..(dyed or natural) ; while bhnras are much the same as lots and th» 
two words may be taken almost to be s\ nonyms.” Johnstone, 

Monog. on Woollen Ma\utjcictui cs in the Punjab (IS84-S5), p. 8. The 
names, however, are differently used in different localities to denote 
the various grades of the same material. The loi is everywhere *thc 
best. 

* Usually in the proportion of 8 or 9 parts of woollen yarn to 3 
of cotton. 
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The- blankets i>f Ivahuta in the- Rawalpindi district 
arc noteworthy, hut the products of the Chakwal Tahsil, 
as well as of the Domeli circle of Jhcluiy, ai;e especially 
good and in demand witli regimental contractors, who 
export tlieni to lVshaw^ir, Ouetta and other lar^e mih- 
tarv cantonments. The local weavers, who purchase 
small cpiantitics at a time, contrive to pick out the hest 
lots of wool, much to the annoyance of the large 
huvers. The yearly output, however, does not exceed 
0,500 pieces in the Chakwal Tahsil and 4,500 in the 
Domeli Circle. Jalalpur, in the Gujrat district, has live 
hundred looms, including a good many fly-shuttles, 
which* use three species of yarn for and chcutnrs : 

(✓/) i m polled woollen varn known as rnjjtil ; (l>) home- 
made yarn of Tibetan w ool ; and (r) home-made yarn 
of locally thrown wool. 1 The exports are estimated at 
Rs. lacs of the first variety, a lac of the second aijgl 
Rs. 15,000 of the third. The Clurdaspur district lias 
only one centre ol note, Sujanpur, where all-wool /ois 
arc made of hand-spun Kangra wool, hut the speciality 
of the place is the u garhi loi,” which will ho sepa- 
rately noticed. The places deserving mention in the 
Hoshiarpur district are Mariana, Hajipnr, Bamhcli and 
Hoshiurpur city, but none of these is very important, the 
largest centre, Mariana, having* only 25 weavers, lhlga 
in the Jnllunclur district has 50. The products of the 
dozen odd looms respectively of Mad and Pamal in the 
•Ludhiana distric t, are largely purchased for horse-cloths, 
by the Indian Army, while the black and white blankets 
of J agraon, like those of all other wool-manufacturing* 
cesifres of the province, find a ready sale amongst the 
thriving cultivators of the Canal Colonies. The 150 

1,260 yards of this go lo the. seer, which costs a rupee. 


x 
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looms ot ip.it stjll conniKind a good market in 

Lahore, I^cllii and Amritsar, but the general rise in the 
waives of l^boiy has killed the trade in the well-known 
Sirsa Zcys, which no weaver * will now make for less 
than double the former price. ^ A Sirsa loi varcls bv 

yard, weighing 4J severs, which could be had for Rs. 6 
ten years # a^o, is at present worth Ks. 12 in the bazaar, 
and can no longer compete with the machine-made 
article. • 

Of the districts of«»thc Western Punjab, reference 
need only be made to I )era Ghazi Klian, where rude 
woollen fabrics for the use of agricult urists, and also 
more ambitioji^ articles such as rugs, prayer ‘carpets 
and eamel-tnippings, are woven by the KiK^ch women 
of the border liill-country. The fabrics are interesting 
because of their sober colouring and quaint ornamen- 
tation with shells and silk rosettes. 

The profits of the industry are said not to exceed 4 
annas a day in Jliang, G annas in Jalalpur, and 
8 annas in the Hoshiarpur district- They are every- 
where on the decline, as the hand-weaver finds it in- 
creasingly difficult to compete with the cheap slioddv 
artic les of Europe which beguile* the simple customer 
by tlieir excellent feel and finish. 1 


1 It is impossible for the European alt-wool blanket to compete 
with, the Indian aiticle, the lattet bein<* sold at a price very little 
above the cost of the i aw material, as the following i epresentati vc 
prices will show - 


Bilfta 


l black 
f white • 
Mariana & Gujranwala 
Chakwal 

T1 " S bku k 

lam pat < 

'white 





Weight. 

Price. 




Seers. 

Rs. 

a. 

- 


. 

. 4$ 

4 

12 

. 


. 

- 3.W 

4 

O 

. 


. 

. 2 

2 

8 

. 


. 

. 

3 

O 

- 


. 

Re. 1 per scei . 


- 


. 

Kc. 1 to R-». 

2 p 
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Flannels 

Tweeds. 


There are 100 looms in Sialkot which mr|ke a spe- 
ciality of ** garbi lois" ; their annual output is esti- 
mated at 46,000 pairs, valued at a lac pf rypees. An 
equal number are busy at Sujanpur (CJ urdaspur^d istrict) 
and a great many are scattered in the villages of the 
N urpur Tahsil of the Kangri district. 

A 44 garbi loi” of Sujanpur, G yards by yard, weigh- 
ing 14 seer, costs I\s. 2-8, wlnle in Sialkol city, one 6 
yards by 1£ yard, and weighing 1 g seers, can be had for 
Rs. 2-4. There is a good export of these to Lahore, 
r>elhi and Amritsar for further distribution all over 
India, but the margin of profit is contracting and the 
number of looms is consequently on the. decline, 
and Much woollen yarn, locally known as rajjal^ is im- 
ported into the province from Kurope, 1 to be woven 
into cheap and serviceable flannels and tweeds. Tire 
headquarters of the industry is Amritsar, where 110 J 
only are a very large number of pit-looms engaged in 
it, but a number of factories with Japanese, Lhanwal 
and other improved modern looms have been set 
up by capitalists. Sueli factories are also found at 
Jullundtir and Batala. Rttfjal yarn is woven, as above 
mentioned, on ordinary pit-looms in Jalalpur and also 
at Ludhiana and many other places. 

The industry received a great impetus from the 
44 Swadeshi movement/' but increasing competition is 
already reducing profits. 


1 Imports 0/ woollen j’urn and knitting-wool in India in lbs. 


Y ears. 
1005-06 

1906 - 07 

1907 - 08 

1908 - 09 


At Karachi. 
. 201,193 . 

. 594,513 . 

. 347,757 . 

. 381,520 . 


Total. 
5 *. 19,093 
979,024 
781 ,854 
757,730 


From CJermany. 
. 270,168 

. 635,025 

. 494,674 

. 537,488 
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Som^wflwdfls.or f<flt rugs are prepared in Ludhiana, Miscellane- 
and cheap ones with “large barbaric patterns " are also 
turned oi»t at%13hera and Khushab ; but they are made 
of dirty wool, poorly felted, and too often mixed with 
goat's hair. • 

A few Kashmiris in Jalalpur (Gujrat), Sujanpur and 
Lera Niinak (Gurdaspur), Kila Soblia Singh, and a few 
other places in the Sialkot district, weave shawls of 
Kirmani wool. 

The art of kmttinjJ'socks and gloves by hand, from 
worsted and woollen yarn, is practised in many places, 
as for example in Ludhiana, where 25 men and 100 
women and elrildren are said to be engaged in the 
industry foi* eight months in the year. The knitting 
machine is also used. 1 

The necessity for co-operation in the purchase of the 
#aw material, as well as the sale of the finished 
products, is no less urgent in the case of the wool than 
of the cotton weaver, 2 for the former is, if anything, 
more at the mercy of the shopkeeper than the latter. 

The middleman levies a heavy tax on the industrv. 
Secondly, the woollen hancl-industry, no less than the 
cotton, stands in need oi improved methods and«ippli- 
anccs. 3 The importations of machine-made goods have 
dealt it heavy and frequent blows, but it is not past 
hope, at all events in the winter fastnesses of the Ivangra 
hills. 4 What can be achieved bv well-directed effort 

1 See p. 31 snprii. 

2 „ p. lO „ • 

a „ r- is „ 

* In a country so advanced industrially as Italy, 20,000 hand- 
looms are slTll at work in the artisans’ own homes as compared with 
8,000 power- looms and 3,000 hand-looms in the factories. 
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is shown by tlic success of the Iri^h IndustriesAssocia- 
tion and the Congested District Hoards in # Donegal, 
where these agencies introduced the / vooMndustrv. 
Besides popularising an improved foot-driven spin- 
ning-wheel, they have taught the peasant to size yarn 
and weave it on a fly-shuttle loom which produces 
twice as much as the* old loom. The Donegal pea- 
sant now lias the whole world as a market for his 
homespuns and depends on this industry for his 
livelihood . 1 ' 

The following figures of the wool trade of the Punjab 
are instructive : — 


Yeats. 


Exports of raw 
wool. 

Imports of woollen 
manufactui cs (exclud- 
ing carpets and rugsV. 

1 905-06 


1 36.607 xnaunds. 

38,846 maunds. 

1 906-07 . 

• 

100,812 

31,071 

1907 -OH . 

. 

93,017 

28,751 

1908-09 . 

. 

1 29, S3 8 

32,264 


There appears to be no valid reason why the raw 
wool sent out of the province should not be manufac- 
tured at least into yarn before export. It is true that 
raw wool is less in bulk and therefore costs less to 
export than yarn of the same weight, and the Euro- 
pean" spinner is more skilful than the Punjabi. Hut 
we must remember that Indian cotton yarn has estab- 
lished a firm market for itself in foreign countries in 
spite of similar difficulties. 

Further, there would seem to be an opening in this 
province for the manufacture of “ union" cloths and 
shawls of mixed wool and cotton to compete with 
the imported article. The cheap German or Paisley 
shawl often costs less than its own weight of raw 


1 Indian Textile Journal , May 19JO, p. 2(55. 
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wool and cannot therefore* contain much of that 
substance ; but its popul.iritv, 1 like that of tlic 4 4 garbi 
loi,” indicates a v.ist future for mixed cotton and wool 
manufacture in Northern IncTia. The cheap 44 shawl 
lias come to stay and nu^lit as well be made in India 
as in Europe. 

'The manufacture of carpets 2 is of comparatively 
small commercial importance in the* Punjab. The 
average yearly export is only 5 lacs of rupees, where- 
as the total exports all commoditie s in 1908-09 
amounted to l,f>3() lacs, of winch 355 lacs were 
.accounted for by wholly or paitially manufactured 
articles. 'Flic* # i ndustry is interesting from an*artistic 
point ol’ v i e \ v , but with this aspect of loc\'ri crafts we 
ai e not here concerned. 

Tlie factory industry of carpet-making in the Punjab, 
m >w practically centred in Amritsai, owes its exist- 
ence to the initiative of the jails. The Indian carpet 
was first brought to the notice of Europe at the London 
International Exhibition of 1851, but it was nott ill 
1862 that the exhibits of the Lahore jail introduced the 
Punjab article to the world’s market. 

The Amritsar carpet trade is chiefly with the Upited 


1 Tlis* nnpoits of “sli.iwls” into India were as follows : — 


Value in Rupees. 
. (>1,12,427 

. 27, 60, SOS 

1 5, HP, 42 4 
. 34,14,943 

. 52.87,945 


Years. Number, 

190 1-05 . 2, 1 SI, 049 

1005-0(5 . . 1 12,858 

100G-07 . 790,1 IK 

1907-0K . l,2o3,572 

J 008-09 . . 2,030.081 

Theie is a growing demand lor fabrics of wool and mixed wool 
and cotton in Haddad, •which is the entrepot for Mesopotamia. The 
demand is chiefly for smooth-surfaced cloths, both plain and \vith 
lilies and checks . — I ml/, in Trtitic J onrnat , June 30, 1910. 

2 For furtTicr information sec I-atimcr, Mo nog. on Carpet- making in 
the Punjab (1905-06.) 
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States of America, and readied 4 its presei it dimensions, 
which are probably normal, in 1898. An unexpected 
boom inflated it to twice this voIiin\c i».i the years 
1900-01-02. The result was over-production apd much 
bad work, with the coiisequencc that the demand sub- 
sided and the mushroom factories that had sprung into 
existence went to the wall. The industry is safe at 
present in the hands of a few firms of standing, who 
practically monopolise it, and who fully understand 
that bad workmanship does not pay. 

The leading man nfacturers restrict themselves to the 
higher grades only, f. c., from 12 per square yard 

(wholesale) upwards. There are six factories in 
Amritsar with about 200 looms altogether actually at 
work, and some of these have also branch establishments 
at Katala and Sujanpur in the Gurdaspur district, 
and Majitha and Jandiala in the Amritsar district. The 
system followed is that the manufacturer pays the 
master-weaver for different qualities of carpets at so 
much per 1,100 stitches as wages, and the latter in his 
turn engages his weavers, mostly bovs and youths, 
between the ages of lu and 20, at a daily or monthly 
wage. A master- weaver earns from Ks. 10 to 80 per 
mensem and a weaver from Ks. 4 to 15 per mensem. 
All the workmen are Moli;immadan\ the largest 
proportion of them, especially in the higher grades, 
being Kashmiris. Apprentices are, however, freely 
taken from other Mohannnadan castes. 

Woollen yarn, of which about 1,800 inaunds arc 
consumed yearly, is locally spun and dyed with vege- 
table colours. The ordinary grades cost from Ks. 40 to 
45 per maund, but the finest, made of Uikaner wool, arc 
Ks. 70 or more. The yarn of 44 pash mi mi carpels " is 
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made o£»Kjrmanj \v<f ol J and averages Ks. 1 50 per 
man nd. he dyeing adds from Rs. 20 to Rs. 25 per 
maund to Wie }*rice of all these. 

(Jonsidering tin* fact that only a lew years ago eight 
hundred looms, employing froui four to live thousand 
weavers, were; busv in Ainritsir, and there are less than 
a third of*the number at work now, it is impossible 
there should be any real shoi tage of labour. 

The c;*rpet industry of Multan is a cottage industry 
of very old standing, «<uid is historically distinct from 
that of Amritsai . It is, however, insignificant in 
•extent, there being only 40 looms for carpets and 3 
for as tins (small woollen rugs, to 3 feet square, used 
hv Hindus foj* ceremonial purposes). Multan carpets 
have the merit ot individuality, in spite of the fact that 
the colours are often glaring and ill-assorted and the 
patterns confused and ugly- They are made both of 
pure wool and of wool mixed with cotton and are 
usually 8 ft. by 4 ft. in size. They cost from Rs. 6 to 
Rs. 10 pel' square yard if aniline-dyed, and from Rs. 8 to 
Rs. 13 if dyed with vegetable colours. The a suns vary 
in price from 14 annas to Rs. 5-8 each, according to 
size and quality. • • 

The industrv is 111 a stable condition, as the weavers 
work with their own capital and lind a steady market 
for their goods all over India. At the same time, the 
formation of a co-operative society would improve the 
•present state ol things, as the artisan would then be in* 
a better position to know the changing tastes and 
requirements of thv markets than he is now. The 
problem, however, is not of sufficient importance 
for Government interference. 

1 See page 45 suprti* m 
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Half a dozen stray workmen weave carpets near the 
Ajmeri Gate at Delhi, and the craft is taught in the Arya 
Samaj orphanage at Bhiwani and in ^ihe ,-Church of 
Scotland Mission School at Gujrat, both of which 
are glad to undertake orders. Carpets are also made 
in the Lahore, Delhi, Multan and Montgomery jails. 

The bane of the industry in Amritsar is the s\ stem 
of advance^, which is more or less pre valent all over 
Northern India in almost every craft. Under it the 
emplover is compelle d to advanre lar^e sums of money 
to his employees J without any hope of recovery. A 
workman will often take advances in one factory and 
then go over to another, leaving his Lrst employer 
without any remedy except a costly and unprofitable 
action in the civil courts. 

The only cure for this state of ail airs — which is as 
degrading to the craftsman, whom it reduces to a sta^e 
of life-long slavery, as it is damaging to the employer's 
purse — is legislation making all direct or indirect 
advances by a master to his employees beyond, say, two 
months’ wages irrecoverable. 1 ' It will then be possible 
for an employer to refuse to make unreasonable 
advances to his work-people, well knowing that liis rival 
will not outbid him. A general rise in wages, which, 
it may be mentioned, are low at present, will proba- 
bly follow. Hut the rise will be fully compensated by 
an improvement in workmanship and the saving of 
the capital that now has to be sunk in advances. 

The effect of jail competition on the industry may 

1 Advances ai c made not only to the master- weaver, but also to 
the weavers under him. The wages of the weavets are ci edited to 
their accounts and debited to the master-weaver, who is, credited with 
his contract- wage for the whole carpet. 

2 /t is, oi course, not proposed that existing debts should be cancelled. 
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here be # c< msidered. f In the first place, it is not true 
that the jails have crushed out a local craft. On the 
contrary, £[icyjiavc been its pioneers, and as such have 
encroacjied on no vested interests. It must be admit- 
ted that a Government department that originates anew 
industry is not justified in keeping a hold on it when 
private persons have taken it up. It is clearly the 
duty of Government, in all its branches, always to 
promotc^pri vatc enterprise. Tin- case in question is, 
however, exceptional.*, 'The Punjab carpet industry is 
of little importance to the people, of whom it employs 
. only a very insignificant portion. The output of the 
jails is coni p.u^iljvely very small and does not seriously 
compete with the enterprise of private lirirts, who are 
mostly en^a«;ccl in tin* export trade in which the jails 
have no share. On the othei hand, carpet-making is 
peculiarly suitable for the employment of prisoners, 
and was indeed taken up by the jails for tins reason. 
The onlv restriction that can be suyycstcd is the fixing 
of minimum prices, below which the jails should not yo. 

The c«u pet-manufacturers ot Amritsar would clo well 
to standardise their colours. At present there is a 
yreat lo^s of custoip because orders cannot be repealed, 
there bciny no guarantee that the ruslonicr will yet 
what he wants. In IU08 GI*,GUO worth ol carpels were 
returned from London, because they did not come up 
to sample as to their colour. This was not only an 
• actual, but a still greater prospective loss to the industry 
generally. 1 

1 It is understood that the leading linns of Amritsar do keep 
samples of every colour they use, and guarantee to match it Alter 
any number of years ; nevertheless, the lact that there is no general 
standard ol tfblours injures the industry as a whole. The shortcom- 
ings ot the small manuiactui cr damage not only himself, but the big 
manufacturer, as well. * 
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Pashm. 


Pushtu is the u ncler-lmir of a .small breed of yoats 
found only in the higher parts of Yarkand and the 
Tibetan table-land. It is brought to T^uclhiana and 
Amritsar from Western Vi bet 7 nd Kashmir, Kaclukh, 
and Rampur on the Sutlej- 1 The breed is also found 
in Eastern Tibet, but there the value of pashm is un- 
known and thousands of maunds are \vas?ed every 
year. 2 

The Indian shawl, the only article of importance 
made of real pashm , went out -of fashion in Europe 
after the Franco-German war of 1870, and since that 
date the export trade lias steadily declined almost to 
the vaiTishin^j point. The Indian aristocracy prize it 
chiefly in the form ol /amaivars and joras, a but their 
custom is limited and must dimmish with the gradual, 
but inevitable, adoption of Western habits of living by 
the upper classes in this country. 

The chief centres of what still survives of the 
pashmina 1 industry arc* Ludhiana and Amritsar, tlu* 
former with 200 looms which turn out Ra mpur < hadcit s 

1 About 300 inatmds of pashut pass through Kulu, and 150 through 
Kampur every ye: 11 . 

2 Waddell, Uitisa and its M\ sitnes, 1005, pp. 470-7- Mi. Waddell 
suggests that pashm could be imported svd the Chumbi and Nepalese 
passes. 

The under-hair ol certain bleed-, of dogs and ponies in Tibet is 
very like pashm and could, no doubt, be used foi industrial purposes 
iiiiKurope. 

a A jam a'lid r is a shawl, usually 3 by li yards, covered with floral 
work. It is used in the United Provinces and Hyderabad (Deccan) 
for making shniedm s (a kind of dress worn by the upper classes). 
The lerin jura literally means * a pair ’ and may be applied to any pair 
of pashm shawls. It specially denotes, however, a pair of shawls 
with woven borders and ends. 

* gashm/na is the Persian term for all pashm goods. 
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and <rl 7 t'<j ns,' and th<^ latter *witli about lOO looms for 
plain and 25 for flowered si 1 awls. The weavers are 
partly by descent, and partly Julahas, Mocliis 

and otliers, who earn from Rft. 8 to 15 per month. The 
work is slow, as the loom has^to be manipulated with 
very threat care. The yarn is spun by women, who 
generally • buy raw pashni. sort it and sell the finished 
article at from Rs. 15 to Ks. 30 a seer. Their profits 
are verj 1<>w, never more than a couple of annas 
a day. 

Shawls are also made for export to the Amritsar 
market in Nurpur (lv;in^ra), which has <>5 looms 

worked bv Kashmiris. • 

• • 

The prices of genuine Amritsar shawls ritn hi/^h and 
vary with tlTeir quality. In addition, however, to a 
certain quantity of plain embroidered shawls, shawl- 
cloth 1 2 of the value of about Txs. 7,00,000 is annuallv 
imported from Germany, to be embroidered in the city 
and sold as inferior Amritsar u shawls." 3 The 
put m c 'uniat's of Ludhiana, measuring usually 4 yards bv 
from 1 A to 2 yards, cost from Rs. 20 to Rs. 32. More 
expensive one^ are made to order but very rarely. 


1 A.l'inin is a serine- 1 ike stuff in plain colours used for making 
.irlicles of clothing. The nipiti cfmtitir is made of finer material than 
the itlzc*aii 9 and is used as a wrapper by men in Hcu^al, h> which pro- 
vince there is a large export. 

A variety of tlie Rimpiir r/itnfttr Ts the one made with piisJint warp 
and silk weft. It costs Irom Rs. 15 to Rs. 20 lor a piece 3 by 
yards, and is exported to Hengal and Madras. 

Hotli kind-> arc vci y suitable lor dress-material for European ladies. 

2 'I'his “ shawl ” imperial is made oi oidiiiary wool or mixed 

wool and eolton. * 

3 Cotton pieces imported from Manchester are also embroidered 
in Amritsar \\Mth cotton thread lor 112 annas a pair, ancl arc then called 
cotton shawls. 
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The embroiderer’s or toppagar .s art is closely con- 
nected with that of the shawl-weaver, whose manufac- 
tures he finally prepares for the market by working 
up the borders with home-spun pashm or imported 
woollen yarn. The craft is flourishing in Amritsar, 
where it skives employment to about 1,000 men, women 
and children, and there art* a few himdvcd more 
scattered through the villages oi the district. The 
charge for embroidering the borders of a. pair of 
shawls, including the cost ot thv k tliread, is from Rs. T> 
to Rs. 20. 

Kighty Kashmiri embroiderers also ply the needle in 
Dera Xanak and a few in Ludhiana, lvut these are less 
thriving than their brethren of Amritsar. 

The case of tin* genuine shawl industry is almost 
hopeless, but one may surest as a palliative that the 
shawl-merchants of Amritsar and Ludhiana should 
combine, with the help of their municipal committees, 
to set up a kind of assay office where the various grades 
of shawls should be hall-marked. At present many 
rich people, especially foreign tourists, will not buy 
shawls because they are afraid of being cheated. 

Goat-hair. There are about 4 million goats in the Pun jab, a fail- 

proportion of which are regularly cl ipped once a year, 
yielding half a seer of hair per head. 1 The hair sells at 
three to six seers a rupee and is used in most districts for 
coarse sacks, ropes and mailings. It is usually prepared 
for spinning by being beaten with a stick, but in 
some places it is scutched with a bowstring tied to a 
peg on the ground and alternately tightened and 
slackened by the operator. It is spun into thread with 

1 15,S66 m.'iunds of goat’s hair were exported from Karachi in 
1900-10, chiefly to Marseilles, Hamburg and Liverpool. 
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the spindle or the <lh^rna x and then woven on a small 

• • • 

loom. 

Goat-luyr i 5 ^ used in Europe as a substitute for horse- 
hair. yhe longer hairs are employed in the manu- 
facture of hair-cloth for upholstery, while the shorter 
ones are made into curled hair for stuffing purposes. 

It is also *>aid to be used in the manufacture of cheap 
carpets. 

The jcamel abounds in the Hissar, Kerozepur, Camel-hair. 
Muzaffargarh, Multan* Dera Ghazi Khan and Miamvali 
districts in this order, the total number in the whole 
province being over 270,000. Kike the goat, it is 
clipped once yciir and yields .ibout 2 seers t>f hair. 

The under-liair is of a light brown cotour. It is 
chiefly used In the Punjab for ropes, and, mixed with 
goat’s hair, for sacks. In Hissar, it is mixed with 
cotton and made into a cloth locally known as bhakla . 

In Europe, it is made into warm, soft and waterproof 
fabrics, which are used for many purposes*. It is often 
mixed with wool for special qualities of tweeds, etc. 

The long 1 airs, used in Europe for rugs, carpets, 
beltings and artists’ brushes, are entirely wasted in the 
Punjab. There is # a possibility here of a useful minor 
industry. 

The hair of the mane and tail of the horse, and of Horse-hair, 
the tail of the ox or the buffalo is of considerable elc# 
commercial importance. *lt is employed in Europe 

... ~ — — ~ ~ " m~ 

1 For a description of the tl/icrna, see A lonog on Woollen Monti* 
fuel tires in the Punjab , p. 5. 

* J. dc Cordenoy, ’ Lgs pioiimts tolonianv tVot gi ue annnalc (Paris 
1903) p. 117. 

The European supplies come chiefly from Russia and China. 

The present prices of Russian hair are from 7 ti. to 9*/. per ]b., accord- 
ing to quality, delivered at English ports, while the Chinese product 
realises from 10£<7. to 12 Jrf. ~ 

9 
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m 

for the manufacture of sieves, % strainers aqd vari- 

• 1 » 

ous coarse fabrics, and is of equal importance to 
upholsterers, mattress-makers, and ccyich^builders . 1 
Horse-hair is plaited into summer hats in Chinji, and, 
amongst other things, is gut into short lengths for tooth, 
hat, shoe and clothes brushes of a rather inferior kind . 2 

Here there is very little organised trade in this 
material, which seems as a rule to be wasted . 3 It can 
be had in small quantities at six to ten annas seer in 
Lahore, where it is used for waking strainers and 
chowric*! but the two or three dealers in Amritsar who 
use it for brushes, complain that they can never rely 
on getting a constant and adequate supply. 

A few fif’ms in Lahore and Delhi make brushes of 
bristles. The raw material is imported clneHv from the 
United Provinces, only a small quantity being locally 
available. # 

Pigs are bred in this country hy the lowest and most 
ignorant orders of the people, and, as may be expected, 
very little care is bestowed on scientific details. 
Rristles should be pulled out from the live animal, as 
is done in the United Provinces, and not from the dead 
carcass. An authority states that it, would pay to set 
up a piggery for the purpose of getting the bristles 
alone, as is done in China, which produces the highest 
grades of the material. 

There does not appear to be any trade or industry 
connected with squirrels' tails in any district, save in 
Gujrat City, where painters make them into brushes for 
their own use. The tails are in demand in Europe. 

m . 

1 Ibid , p. 115. 

* Consul-Oeneral Hosic, Report on the Province of Ssi^h'ium, Blue 
Book, China, No. 5 (1904) p. 83. 

* a V)n1y 1C inaquds were exported from Karachi in 1909-10, 
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The Punjab abounds with librc-yieltlin^ plants which 
have not yet been sutiiciently turned to account. In 
• most districts the cultivators utilise the more plen- 
tiful and easily* worked ones for baskets, ropes, mats, 
etc., for they* own use, but there are very few people 
who make their living exclusively by this industry. 

Nor is there much systematic cultivation of the raw 
material, the total area for the whole province (exclusive 
of cotton) being only about 70,000 acres. 

While the United Provinces yearly raise about ° r 
1 aO.OOO acres of s mini ' of which they export 400,000 Hemp. 
maunds,' 2 the Punjab grows only 50,000 acres, chielly 
in small plots of an eighth of an acre for home con- 
sumption. - ' Most of it is found in the submcmitane 
tract of the province, especially in the Hoshiarpur, 
Jullundur, Ludhiana and SiaHcot districts, each of 
which has 5,000 acres or oyer. 

The cultivation of this plant is considered less profit- 
able than that of the other autumn crops, because of 

the tedious retting and de'ibring processes involved, 

|j - - 

1 Saint (Corotolaria juncea) is cal Jed saw in K.irnal. « , 

* Agr . Jaunt. lurf., Oct. 1 90U, p. 347. 

3 The cryp is generally sown for the fibre, but in Hoshiarpur 
10 per cent, of it 13 used, as a rule, for green manuring. 
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which arc a serious consi deration in a province where 
labour is comparatively dear. If simpler and cheaper 
methods are ever discovered, an important addition 
will be made to the list of* the more valuable ci;ops- 

Tlie chief points in favour of sunn are the follow- 
ing : 

1. Its cultivation is very cheap and easy. it 

needs neither hoeing nor manure, as it 
draws the nitrogen from the air. 

2. It grows very rapidly, being ready for harvest- 

ing in 3 or 4 months. 

3. # It grows well on poor land. 

-1- It. enriches the S()il for other crops, and is 

therefore a good crop to grot^ in rotation 
with others. 

r, m 3t can be used as green manure. 

6. It is profitable to grow, an acre yielding a # s 
much as Ks. 2d profit.' 1 2 3 

The fibre can be put to the same uses as true hemp, 
7.*?., for ropes and canvas, the combings and sweep- 
ings going to the paper-mills. In the Punjab it is 
usually made into ropes, twine, and s ickclotli, 4 and in 
the hills also into shoes.' In Sind and some other 
parts of India its most important use* by far is for the 

1 For a brief account o! the iydi «*eiious process, see JJuthie and 

K idler, Vield and lianiin Crops oj the A’.-IT. /*. anti Outih . 1882 pp. 

8?>-84. 

2 Indian Agr/i nil nn s/ , Dec. 1st, 1909, p. 370 ; see also the Ann. 
Rep. Ryallpnr Agr/c. Sfn„ 1909-10, p. 12. 

3 ^In the Pabna district, the profit comes to 33, A ^ ; . I^etigci . 

1908-09, No. 7, p. 133. 

* Locally known as tat-pat It . * 

8 Kangra Utsi. <»//■ ettccr^ Vol. II., 1899, pp. 84-83 and 98. 
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cordn^e of ^ fishin^-n(|ls f wliilc in Madras it is woven 
into fabrics used for buckets, curtains, cols, etc. 1 

The HoShia^pur staple, though not equal to that of 
Jubbulpore, a is still the best* i n the Hunjab. It costs 
Ks. O per maund in Hoshiarpur, where it is collected 
for export to the Amritsar market, both raw and as 
twine or sackcloth. 

Gharota, in the Gurdaspur district, is another well- 
known centre of the industry, ancl is said to send out 
every year Ks. 2,000 ^vorth of twine, and Ks. 1,000 
worth of an inferior grade of sackcloth, made of sann 
^brought from the Nurpur Talisil of the lvangra dis- 
trict. Sliahpur Kandi, also in the (iurdaspur district, 
obtains the raw material from the surrounding villages, 
aiid yearly exports Ks. 5,000 worth of twine, in addi- 
tion to a quantity of the iibre. 

The Punjab iibre industry is at present devoid of 
method or organisation. The iibre is retted in muddy 
water which discolours it, and is then sent out without 
propel scutching. A Kawalpindi firm complains that 
out of one maund of Hoshiarpur sciun they get only 
20 seers of clean fibre, while the other 20 seers, on 
which they pay full freight and other charges, con- 
sists of dirt and waste material. The same firm prefers 
to import sackcloth from Partabgarh and Mirzapore 
in the United Provinces, because the Hoshiarpur 
article is too uneven in quality. Hoshiarpur twine is 

m ' " " ' 

x Mtirtrus Agr m Ucpl, Hullctiu , No. on Santi y p. 11. The stalks 

after being divested of the fibre can be used as fuel and for thatching 
roofs, where tlicy will l.fst -J» years. The seed is given to buffaloes 
and is also used for making poultices. The flowers are cooked "in 
curry, 

- Ibid, p. 1:2. Only J ubbulporc can pass the standard test 

of 4 tons for a l-imh rope* « 
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disliked, in spite of the excellent material of which it 
is made, because of the large amount of sand put into 
it. In the Ludhiana bazaars, for cxayaplc;. it sells at 
Rs. 16 per maund, whereas the locally madp article, 
which is purer, fetches^ Rs. 19. 

There appears to be an opening for a lib re factory 
run on modern business lines at Hoshiavpnr, 1 and 
probably also at Shalipur Kandi, 2 near which places 
the raw material is abundant, and would bc^still more 
so if a regular demand arose. # 

The factory should, in the first instance, grade the 
raw material properly and adopt suitable methods of 
retting and scutching. The next step would be to 
prepare yArn,"* strands, and twine, and finally canvas, 
sack-cloth, etc., of a uniform quality. As the raw fibre 
costs Rs. 6 per maund and the twine sells for at least 
Rs. 16, there is an ample margin of profit. 

The machinery required for such a factory is very 

simple The heckling tool consists only of a few iron 

spikes, arranged on a table like the teeth of a comb, 

through which the saint is dragged by the hand. The 

yarn is spun on a hand-driven wheel, with hooks 

attached to its circumference, which could be made 
# 9 

by any village carpenter. 

The only factory of the kind in the Punjab is the 

ropery set up by a local contractor at Rawalpindi in 

# _ 

* Shortly to be connected with ] ulluncliir by rail. 

2 Shahpur Kandi is connected with Pathankot by eight miles 
of uumetallcd but good road, which is troublesome only during 
the rains. Means of transport are abundant. Gharota, which is ten 
miles from Pathankot to the south, does not appear to be suitable. 

* A single firm in Rawalpindi expressed willingness to buy 
1,000 ma uiids of properly-made Hoshiarpur sunn yarn every year, if 
available. 
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1905. 1 Sp # far only r/pes and cords are being made 
but it is intended to take up the manufacture of sack- 
cloth as so(*n a# suitable local workmen are available. 

The rope-makers, originally unported from Calcutta, 
have now been replaced by Hindustanis, who are found 
more satisfactory. 

An ample market for the better qualities of satttt 
could easily be created in Europe if a good uniform 
supply wore assured. 2 As now shipped, it fetches from 
X20 to ^30 a ton, but if the fibres were in good 
unentangled lengths, they would command double this 
amount. 3 

The local Department of Agriculture is devoting 
serious attention to sautt y which is much more deserv- 
ing of encouragement than jute, the success of which 
is doubtful in the Punjab. In addition to improv- 
ing the local varieties, it would be well if research were 
directed towards discovering better methods of extract- 
ing the fibre. This, more than anything else, is the 
great problem of the industry. 

Sattkukra or patsait » (Hibiscus m tntabi tins) yields Sauknkra. 
a glossy fibre, which, though not so strong as 
saint, is almost as good as jute, for which it is some- 
times substituted. It occurs in the same area as 
saint, being usually grown as a hedge-plant round 
sugarcane, maize, and cotton^ but never as a separate 
crop. 

The fibre is extracted by retting followed by beating 
with a stick, and is usually twisted into ropes, 

1 It has been worked by steam power since 1907.' 

* Sec .Watt, Cotwn. Prod . hut., pp. 435 ct seq . 

3 Tropical Agriculturist , March 1905, p. 567* 

Called san in Karnnl. • a 


4 
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though it can also be made invo a coarse sack-cloth, 
and, in Bengal, is said to be used in paper-making 
and for fishing-nets. For this last purpo^'*, however, 
it hardly appears suitable, as it will not long resist 
water. 1 

Sankukra costs about Ks. 5 per maund in Hoshiar- 
pur where, however, only a limited quantity Can be had. 
The cultivation might be largely extended with profit.* 
Properly treated, 44 Bimlipatam jute/’ as i t ^ -is called, 
is likely to fetch a price equal tc that of jute of medium 
quality in the London market, i.c -, from XI 1 to £ 12 a 
ton. 

Alunj ( Sactluinnn ariindinaccinn ,. v*/r. ciliarc) is, 
with its varieties, the commonest and best known of 
the Punjab fibres. It is of rapid growth, and abounds 
in sandy soils in the neighbourhood of lakes and rivers, 
as for example, in the Gurdaspur and Hoshiarpur 
districts. It has come into prominence in the Chenab 
Colony with the canals, and is found on the banks of 
watercourses. 

Alunj is popular with the cultivator, as it is easily 
collected, and, unlike satin, needs no retting. It is put 
away in bundles after cutting until the slack season 
comes round, when the spathes are beaten with a 
wooden mallet to extract the fibre. About five seers is 
the daily outturn of an ordinary labourer. 

The fibre is twisted into a strong and elastic rope 
which withstands moisture wonderfully well. Munj 
matting, largely manufactured at Delhi and elsewhere, 

x The leaves are eaten as a vegetable and the seeds given to cattle 
in Poona. The lattci have siNo been exported to England as an oil- 
seed. 

* -Jgr. Jo/trii. Ivil October UK 9, p, 356. 
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s;iid to be proof ag;i/nst Hit white ant, but is uncom- 
fortable Tor the feet . 1 

PrepareTl niuuj fibre costs from Rs. 1-4 to 2-8 per 
mauncl in Hoshiarpur, and string from Rs. 5 to 13 per 
maund, according to its fineness. 2 

lihiihiir ( TscJtiviniuu august ijoliitui) is a grass com- 
mon 111 many parts of the Sewalik tract and the outer 
Himalayas at 2,300 to 4,000 feet, up to the Indus . 3 It 
is largely used for rope, string and matting, and for 

the construction of rope-bridges. Rhnbur bun or 

•% 

string sells in Pan i put and Rewari at Rs. 3 to Rs. 4 per 
maund. 

Ittignr ( liriophormn loinosmn) is a coarse, sccjge-likc 
herb often found associated with the above, ^vitli which 
it 1 ’i generally confused. It flourishes in the Sewalik 
tract and the Salt Range. 

Its fibre is less esteemed than that of the* other, for 
wliich it is often substituted. 

The ihb (7 ypha <?/>/>.) is common in water-logged 
lands in the plains, especially near hill torrents, and 
in the alluvial lands of the Indus. Its leaves are used 
for matting, and both leaves and culms are also made 


1 The coarse leaves at the base of the reed aie used for thatching, 
while the Stit knudti , or stem proper, in made into clucks, stools, 
and hukka, tubes. The smooth tliinner pai t ol the stem (////) is 
•worked into line clucks, baskets and sieves. The tapering ilowci;- 
slalk (sukt) serves for covci ing hay-stacks and roots. 

2 10,000 maunds ol cleaned numf libre is 1 eported to be available 
annually at CJarh JV1 nkles*ir station (Meerut). A few thousand maunds 
could be bought in the Moradabad district also, at Rs. 3 pci maifnd. 

■» s OOO maunds, at about 13 annas a maund, are reported to be 
available annually at Jawalapur Station (Saharan pur). 


Hhabtir. 


teiigtir. 


I>th or 
Bulrush. 


IO 
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into sieves, rope and thatch. Xl ’. It is about the best 
tluitcli grass available. 

I'anni Grass. Paitni ( V diver in z /:. a it io i clcs ) 2 is a grass tilat thrives 
in the Delhi Division, • especially in Hissar 3 * * and 

a 

Karnal, though it occurs also in other districts of 
the Punjab. It yields a good fibre and is also used 
for thatching, but it is best known for its root, called 
Jcfuis, of which ** tatties"’ 1 2 are made. It has been 
suggested as a paper material. 6 

Jiichriti or The H itnalavan nettle ((# /run// // /a hcicrohl/xllu) is 

Himalayan . * * . 

nettle. found in many places in the hill districts and states 

from 2,500 to 7,000 feet. Its fibre is obtained bv 

retting, and is worked up by hand into strands which 

are used for ropes, lishing nets and shoes. In Nepal 

and Sikkim it is woven into an exceptionally strong 

cloth called bau^rn. The Imperial Institute of London 

has reported on samples sent for trial that the product 

is of excellent quality and likely to take a high place 

among the textile fibres if available on a commercial 

scale. A London fibre-broker valued it at /T20 per ton, 

1 The pollen is baked and eaten on the Indus, where it is an 
important article of food. The young shoots and tender roots arc also 
eaten* The down ni the ripe fruit is mixed With mortar as a binding 
material. 

2 Watt, Ctnnni. Prod. hid., p. 1106. Coldstream, Grasses <•/ the 
Southern Punjab , No. 18 (under Aiiilropogon innrnatus). 

A In the Hissar district Pu.ni if grass chiefly grows in the unit 

villages of the Sirsa and Katchabad tahsils. At a rough guess the 
Vearly produce is ftom 20,000 to 60,000 niaunds, It is not sold at all , 
anybody requiring it can have it cut before October, when the grass is 
burned to prepare the land for the autumn sowings. The wages foi 
cutting it arc about one rupee for ten maunds. 

A Aromatic scented mats liung in doorways, and kept wet to cool 
the atmosphere by evaporation. 

* Liotard, Materials in India suitable for Paper , 1880, p. 27. 
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but the v^lye would, </>f course, largely depend on the 
state of preparation. 1 

Date-leaves *ire well adapted for plaiting into mats, Date-leaves, 
though. too tough to be split-up into individual fibres. 

Date-leaf matting fetches abopt Ks. 0 per 100 square 
feet. In many places, especially the large cities, Delhi, 

Lahore, Amritsar and Sialkot, the leaves are also 
made into fans, baskets, well-ropes and twine, as well 
as mats. . 

The close vascular network of the inside of the Loofah, 
well-known gliia-tnrai^ ( Luffa a'i*yptiuca) is a cheap, 

. sanitary and effective substitute for the ordinary 
sponge, and is. lynch used in Europe as a fleslf-brush. 

It can also be worked up into useful and ornamental 
articles, such as hats and baskets, while the people of 
Korea sew it into their socks to keep their feet cool in 
summer. Japan yearly exports ovei a million loofahs, 
chielly to London, Havre, Hamburg, San Francisco 
and New York. 3 

The turai creeper is plentiful everywhere on the 
Punjab plains and is easily grown as a hedge plant 
or otherwise. * After the fruit has been dried on the 
ti ee, the sponge should be carefully cleansed o/ the 
incrusting material and also relieved of the seeds. An 
export trade in these, at all events, could easily be 
started. B 


x For further information sec Sri. Rep. from lUr Sr/ct/t . and Tech . 
Dept. of the Imp . Inst., /. Fibres fed. 4588) p_ 55. 

2 Also known as the •“ towel gourd '* and tc sponge cucumber** in 

West Africa and the West Indies. • 

3 Dodge, Useful Fibre Plants of the World , 1897, p. 230. • 

4 Stewart, Plants , p. 98. 

For further information on loofahs, sec Appendix II. m 
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Wheat and Wheat and barley straw is uWd to a sjnall extent 
Burley straw. T 1 r 

in Lahore, Oujrat, Pampat and a few other § places for 

plaiting and basket work. 1 In Lahore, ftjr example, 

over a hundred women are engaged in their homes in 

tlie preparation of plaits of ordinary straw. Tliese are 

sold to the eight or ten men in 44 Mohammad Shaft's 

Sarai,” who sew them up into caps for wearing under the 

turban, and occasionally into hats of European pattern. 

The former are often very prettily dosigiu-f], and not 

only supply a large local demand, but are exported to 

out-stations as far as Peshawar. The hats are cheap 

and well made, but lack finish and shape. Kuropean 

Schools, such as the Lawrence Military Asylum at 

Sanawar, arc the chief consumers. 

The work could, 110 doubt, be adapted to a great 
many other useful purposes, such as the manufacture of 
ladies' work-boxes, waste-paper baskets, etc. The great 
possibilities of the industry are illustrated by its develop- 
ment in Central Europe and Japan. 

Straw-plaiting gives employment to between 20,000 
and 30,000 persons in Saxony and Hohemia, chiefly 
females, who all work in their homes. The material 
used is mainly wheat straw and bast, or, more properly 
speaking, chips or wood-shavings. These are extremely 
thin strips, ^ to J inch wide, chiefly prepared from 
Russian aspen wood. 

Oreat importance is attached to the production of 
suitable straw. The plaiter, who gets it almost in. 
its natural state, draws each straw between a piece 
of leather, about the size of a boot-.heel, and a curved 
knife, which flatten as well as straighten it. He 

« 

1 For ;in account ol tlic H azara industry, see Hiizant District 
Gas.sttcer, 1907, p. 79. 
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tlicn splijis^it into stvcnil strips by passing it be- 
tween the piece of leather ;md a tootlied steel plate- 
The inaterg.il either nsecl in its natural colour, or 

is bleached in sulphur f limes by the workmen 
themselves, as desired. Dyed, straw, which requires 
special ill to prepare, is furnished by tlie dealers. 

The plaiting itself is very simple, the only tools used 
being the workmen’s dett lingers. The further processes 
of manufacture, such' as washing and polishing the* 
plaits, removing defeats, sewing them together into 
straw hats, etc., are carried out by the manufaet urers 
.of straw hats and similar goods. 

Itinerant buyers go round the cottages at fixed sea- 
sons, and buy up plaits for sale to the export mer- 
chants, who despatch them chiefly to the manufacturers 
in England and the United States. The industry lias 
Upkeep in the closest touch with changing fashions, 
which are watched by the export merchants- These 
procure their patterns every \ ear from Paris and other 
centres, and leave their orders with the middlemen, 
who in their turn communicate with the cottagers. 

Straw-plaiting was introduced into Saxony from the 
Italian provinces of the Austrian Empire through the 
medium of two schools set up to teach it. Its progress 
affords a good example of the influence of properly 
conducted trade schools on industries . 1 

1 For inforiii.il ion oil ihc industry, see the Joitru . oj the Society oj 
rn.\rts % October Ntli, 1897, pp 1133 et scij. For an account of lirt.* 
Tuscan straw-plaiting industry, and inciliods ol bleaching straw, see 
I but. Julv 2nd, 1S1>7, r- 730, and Spon, Workshop AVoz/'f.s, Vol. I. 
Ait. IiU tit h i p. 11-3. In '\ usc.iny a kind of straw, tr/tnjiui 

itstienni^ which will only grow in certain locali tics, is specially 
i aised tor this put pose. The straw must have a cei tain length 
between the knots. must possess a clear goldcm colour, and not he 
too brittle. • 
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No less than 250,000 persoAs, chiefly f \vpmen and 
children, are engaged in Japan in the man M fa cture of 
plaits and other articles from straw aivi tljle shavings 
of the wood of abics snchal i nensis and various species 
of poplar. Most of tlie^e are exported. 1 

Tlie Salvation Army and other missionarv bodies in 
touch with London or New York might t:lke up this 
industry with advantage. Not only is it possible for 
the province to share in the great world-trade in plaits, 
but also to go a step further, and. develop, under proper 
instruction, the manufacture of straw hats, baskets and 
other articles for the European market. 

The* Forest Research Institute at ptjir.i Dun might 
investigate* the question of an Indian substitute for the 
woods used in Europe and Japan.* 

Rice straw. There is no industry worth mentioning connected 
with rice straw. In its natural state it serves occa- 
sionally as a rooting material, but its chief use is for 
spreading on the floor, and as fodder for cattle in time 
of famine. In Japan, the cultivators largely employ it 
not only for coarse matting, but also for ropes, rice- 
bags and sandals. The yearly export from Japan of 
articles of rice straw is valued at no less than 15 lacs 
of rupees. ' 

Alsi or flax. Alsi or linseed is grown in this province for its 
valuable oil-seed, and not on account of the fibre, 
which in the local variety 'is not usable. The experi- 
ments made by the Punjab Agricultural Depart- 
ment at Lyallpur with Russian flax, have, it is believed, 

1 A brief account of tlie Japanese i ministry will be iound on 
p. of Shimooka, Agriculture in Japan (Tokyo, 3 910), page 79. 

2 Mr. A. J. Ciibson, I.F.S., suggests Populns cihata , Abies IVeb- 
biana and Pindrou', and possibly Picca Morinda . 

g. Shimooka, op. cit. p. 80, sec also p. 87 infra . 
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produced good fibre 'material. The chief difficulty, 
however,* is that of retting, which is under investiga- 
tion. It is? pr;urtically certain that the fibre-producing 
varieties^would grow all over flic province. 

In 1861 a company was started to encourage flax 
cultivation in the Sialkot district. For a time it had 
good prospects of success, as the fibre locally grown 
from imported seed was pronounced equal to the best 
Irish. In spite of a substantial Government subsidy, 
however, the enterprise came to grief, because of the 
difficulty of procuring seed from Kurope in good con- 
dition, and the apathy of the cultivators, who would 
not persevere in improved methods. 1 

There are few districts in the Punjab where the nk dAr librc. 
plant (Crtlolro*pis a/^V////cv/) is not indigenous. It thrives 
on barren soils, and covers vast tracts that will not 
bear any other kind of vegetation. The plant yields 
two species of fibre : the fibre of the stem and the 
floss of the pod. 

The former is finer than fiax, ot which it has many 

of the qualities, and its strength, gloss and softness, 

render it suitable for many purposes. 2 When nitrated 

it can hardly be distinguished from silk, and would 

• * 
then seem to be so valuable, that it could well afford 

to bear even an expensive process ol extraction. 5 

The great difficulties in the wav of the commercial 
utilisation of this material aiV : (1) the small propor- 

tion of its weight (about 2 per cent.) to that of the 
stems ; (2) the shortness of its staple ; and (3) the 

1 Snr/kot District ( itizcMt't r ] S94-iir», pp. 132-133. 

2 The hast hbre is actually used b\ uslici men lot making tislii ?i sp- 
lines and nets. It makes a vciy stioni^ and durable stiini^. » 

3 Sec Cross* and Bcvan, Deport on Im/iiui Fibre: s, 1887, pp. 125-27. 

For further information, sec Sc/. A *cp. from the Scient • ami Jet it. Dept . 
of the Imp. hist. I. Fibres , pp. 117-118. . * * 
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present impossibility of sc par sit in <4 it cheaply and 
rapidly- "File* discovery o f a suitable chemical method 
of extract in 14 the fibre would be a <*rcat boon to tlie 
agriculturist, who would then be able to utilise what 
is now a pest, as a regular crop for poor soils. 1 

The floss of the nk z is soft and very white*, with a fine 
silky ^loss. Though considered too li^lit for orcli- 
narv textile* purposes, it enters largely into the man 11- 
faclure of the so-called “ mercerised silk,” 2 winch 
is. now extensively used by the weavers evc^rv wh ere in 
the* province, 8 and is also valued as u stuffing for tjuilts 
and pillows. It is further stated to be used for adulter- 
ating cotton bv sonic* cotton mills. 

About oOO niauncls of dried floss. are exported 
annuallv from Kewari to I lombav, and a certain 
amount has also been reported to > from Bhi w.mi 

1 'Flic- milky juice* '>1 the steins is miuli used by the* t.mmrs of 
g* 1 . it - ski us 111 tlie Punj.ib It can ;iho he* made into a substance witli 
many of the pmpc 1 lies « » T gut ta- pen. ha Tlie i«»ot is list fill as a 
medicine. Km tiler, tlic plant is said lt> he* a pnwcilul assent 111 the 
reclamation ol htilhii land. 

- 4*7, 57s lb^ ol “ mei c erised silk,” valued at Ivs. 512,514, \\ ei e 

nnpoited into K;lj aelii 111 IPOH-IO. Tlie inip«nt into i loinbay was 
.iboiil X. I *30,0011 lbs , \. lined at about ;JO l.ies, in tin* ealendai year 

101*0, and about 1.41.0.000 lbs., valued at about 121 Lies, in tlie Jii sL 
seven lnuntlis of 1910. It is not known w hat it is all madejof, but 
average samples picked up b\ tin: writer i i the b'/aar of Multan 
(wlieie it is inueli used bv hand-weavers unclet tlie name of Holt 1) , 
were examined mierose* »pieally and elieiineally by the Repntui oil 

Economic Product^, with the lidlnw iu^ result : 

White ( Ks. 12-8 pel seci ) consisted almost entirely » *1 silk 
mixed with a little vegetable libi c, pmh.iblv hemp. 

t Clrcen (Rs. 12-JS pei seer) was mainly composed ol the ol 

C ith>hof>is g/£ti tifrn , mixed with some hemp hbie 

X Crimson (Ks. 4 per seer) was mostly made ol the Hoss of 
C (ifolmpts g/gu///<u, with an admixfuie of hemp nbre. 

4 Tlie Director of Cotimiercial Intelligence, Calcutta, has the 
addrpss of a (ierinau company vvhieh claims to have invented a pio- 
eess for spinning the tloss into yarn, and is ready to negotiate with 
cotton mills, etc., desiring to purchase licenses to work the process in 
I nfciia. 
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«'ind other jihiccs. Il sells ;it Rs. 6 per maund in 
Rcw;iri, bill would realise as much as Rs. 20 to 25 in 
London, if an p\*n and regular supply were assured. 1 

The Javanese plant is satd to yield much better 
libre and floss than ours. 'The nk of the T^unjab has 
so far been held to be* beneath serious notice, but 
there seems to be no reason why it should not be 
developed into a valuable fibre-plant by selection, 
hybridisation, and the other methods that succeed so 
well wjth*plants held in higher esteem. 

Cryp/os/og/u grti ml tftoru ( l hheirrd chd.hu k ) is an ex- Cryp 
tensive* climber, ^rowin^ treclv everywhere in the* 
‘Punjab. In Lalioiv it flourishes on poor soil, while 
in 1 Iclh i it is round in rank profusion in the swampy 
holds bv the .river, and also on the stony ridge. It is 
almost a pest in Karnal. 

'The stems, after steeping in water for three* days, 
e*^silv vield a line*, white*, and strong libre, from 3 5 in- 
ches to 20 inches (ultimately 1 “2 niche's) lone;, average 
samples of which were value*d in T.ondon at T30 
;i ton. If ] prepare* cl for export, the* lony and short 
lilaments should be* ke pt sepaiate* and .is ^ood a length 
pi esrrved as possible*. 

The* floss of the' pods produce's a 44 cotton '* said to 
be* worth a pound in London. 2 

* Tlullct. Imp. Inst. (11103). Vol. I. p. 173. 

= The milky juice of the plant vielcls from 50 to 80 per cent, of 
ail elastic- rubber ol very lair cpi.il ily, that has recently excited senile 
interest. rhe Pun jab Agi icultair.if* Chemist reports that cultivation 
.tin rubber alone is likely to be profitable, and that with best Pay 
rubber al Rs. 1 0 per lb. (April 1U1U) the product of the Karnal creeper 
is likely to lealise at least Ks. O per lb. A company is being floated in 
Karnal for making the rubber, and the Agricultural, Koiest and Canal 
Deparlinenls propose to experiment on n. filial 1 scale in suitable 
localities. A bullock-driven cane-crusher is the only machine required 
at the start. K or further information see I*n.f/cf m I mf*. inst. ( 1 907 ) , Vol 
V. p. 371, Watt, Did. /*;< on. I’roit Vol. II. p. 025, and the printed Report 
of the Punjab Agricultural L>ept. on the subject. • c> 

11 



82 


VEGETAHI-E F TURKS AND THICIR RRODITCTS. 


A 

Paper The paper-mulberry {Bronssonctia papyrifcra ) x is a 

mulberry. . . ' • 

small tree, introduced into India from the Par East, 

which affords a singular instance of /i plant able to 

thrive in tropical as well as temperate clinics- In 

Japan it is cultivated , on liill-sides and river banks, 

which are unsuitable for any other kind of cultivation. 

In Saharanpur it is now found as a weed, afid it is also 

abundant near the water in the public gardens of 

Lahore. It yields a long, very strong yiul easily- 

extracted libre, which holds tlv" chief position among 

the materials used by the Japanese paper-maker, who 

makes it into a strong though somewhat coarse-grained 

paper: 

The shrub produces suckers in abundance, coppices 
well, and grows fast. it is worth trying in the 
Hoshiarpur and Gurdaspur districts, especially in 
localities where sericulture is being attempted. Jts 
leaves are excellent food for the silk-worm, while it 
would pay to use the annual primings of the twigs 
for the extraction of the libre. 

Semul cotton. The inner bark of the st'itiul tree ( Bombnx nuilabn- 
rictnn ), which is common in the lower hills of Kangra 
and Hoshiarpur, yields a good fibre suitable for cord- 
age and also for making paint and whitewash brushes 
and dusters . 2 

1 Watt, Comml. Prod. I ml., p. ISO ; Shimooka, A i*ru til litre m 
Japan, p. 54 ; Rein, 1 ntinstnes of Japtin (18S9) pp. 393 cl sci ].; Scl . Pep. 
from the Si /cut. and Tech. Dept . of the Imp. I/tst. I. Fibres ( cd . 4588^ 
pp. 126-328. 

2 The latter use is mentioned by a writer in the Tropical Agr/- 

Lultnrist of May 15th, 1905, wlio refers to the bark of the liombax 

% 

ccrba ( = /*. ma/abarn nm, Flor. /?/'. hid , I, 319). 

Tlie tree also yields a gum, which is used in medicine as an astrin- 
gent, and its flower-buds are eaten as a pot herb. The roots and 
leases arc also used for food. 
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The scj-callcci cotton is obtained from the pods. 

It is too ejiort and soft to he spun, and too smooth to 
be felted * lienee it could only be used to mix with 
other litres to give them 11 Silky jjloss. It is useful, 
however, for stuffing pillows, tliongh said to become 
lumpy after a time . 1 A small amount is imported into 
Simla in the summer for this purpose from the Arki, 
Ghana and Dliami States, but in Kan^ra it is practi- 
cally unused. 

Among other useful fibres may he mentioned those of 
the iiguvc 2 and the plantain 3 tree, which are not, how- 
ever, found in siillieient cjuantities in this province to 
'detain us. M u rsife // / n I\ oylei a climber found in the 

outer hills and In* the Salt Kange, yields a material from 
which excellent lishing nets and strong ropes arc 
manufactured, while the barks of several trees, c.g., 
birch (liefitlct n/i/is ) r> and the various species of Dnplt nc 
ai*d Grew in y are used in the hills for ropes, paper- 
making, and similar purposes . 0 The libre of the roots 
of the seen grass (£//t)//i»rMS /i trs/t / its) is made into 
weavers' sixing brushes 111 Bikaner . 7 

x .Sr/// ///-cotton dusems .1 trial by the local f urmture-makers for 
upholstering purposes. 

2 See Art. 111 Watt, C'ont mf. 7Vo<7. 7##<7., p. 30. timet 1- 

ctiiiti and its varieties Iwive been lai ^ely introduced into the Central 
Provinces as hedj*e plants or forest boundary lines, and pay well. 
They fjrow 011 poor soil and are easy to cultivate. 

51 Ibiti. p. 7HG, Ail. A7//s//. 

4 Stewart, Pun job iV*i///s, p. 14*5. 

r * Watt. Coniml . Proti . 1ml. % p. lift, Pound abundantly in the Pun- 
jab Himalayas, from 7,000 feet up to highest limit of vegetatioy. 
(Stewart, <//., p. HIS). 

11 See Cur, on the Pi brans JSJan itfttc t ure^ of the Punjab, 

1891 . 

T Known as sewttn or shewem in Sirsa and Uikaner. It ahoivids 
in the sandy soil of the lligar tract of the Ilissar district and in the 
Kikaner State. Its seed, mixed with hajra, is much eaten by the 
people of LJikaner. (Coldstream, CZi tisses of the Southern J*it njub. No. 
13 ; Tod’s Pajnst hen 1 , II. 2Sd.) • 
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The* indigenous paper industry of the ( Punjab, 
brought from (Jhina by the Moslems a thousand years 
ago, is on its death-bed, and cannot behaved. In the 
suburbs of Sialkot, where it was first set up on the bank 
of the Aik, and where eight Jacs-worth of paper was made 
annually in the days of the Moguls, there are now onlv 28 
miserable 4< factories ” with a yearly outturn' of barelv 
twenty thousand rupees. A few artisans in Delhi, and 
five iactorics at Jalalpur Pirwala in Multan^ complete 
the tale of t ] 1 industry as it now exists outside* the 
jails. 1 

Amongst the causes that have contributed to its 
downfall, the most important are the foundation of 
modern mills in the United Provinces and Bengal, 
and the Hooding ol the mai ket with cheap wood-pulp 
paper Irom Europe. The coitfr tie t^racc, however, was 
dealt to the industry by the Jail Department which 
first took up the manufacture of country paper in 1870, 
and has since monopolised the patronage of CJovern- 
ment, by far the largest consumer. 

The annual imports of paper and pasteboard into 
the province, amount to about 82,000 mam ids, valued 
at a little short of ten lacs of rupees, of which over 50 
per cent, is supplied by the Lucknow and Bengal 
Mills. 


1 Koi an account of the indigenous paper industry, which now 
fias little more than a historical interest, see Kuicrson, Mo nog. on 
I'apcr-nutkmg in the Punjab, 7007-08, pp. Jf-22. Country paper is made 
in some quantity at Malcrkotla tor export t-o various places in the 
province. 

it ( is noteworthy that in Japan the 111 a nu fact me of paper is chiefly 
canied on Ivy the farmers who raise the raw material,. The 170,000 
persons engaged in the industry in 1007 produced 7 i crores worth of 
pafcer. (Shimooka, Agi uullnre in Jttfan, 101O, p. 81.) 
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Tlic*re^ar^ eight^paper-mi 11s altogether in India., 1 with 
a total capital of 53 hies. 'Tlicir output rose from 
Rs. 63*1 in 1900 to Rs. 72*9 lacs in 1907, the 

largest *:>n record. 2 The fact that some of them are 
not very flourishing is ascrjhed lo the following 
causes 3 : 

1. Th£ shortage ol raw material, such as hemp, 
rags, etc'., at sufficiently cheap rates. 

This isjrlwe to two' reasons : (si) want of enterprise 
in sonic places in o^ganrsing an industry in tibre- 
growing, ( £>) heavy transit freights- A distance* of a 
few hundred miles, usually a matter of small import- 
ance, is prohibitive in the* supply of paper- librc*. The* 
cost of land near the- places where pap^r -111 ills are 

m 

set up, piccludes the* special cu 1 1 1 vat ioi 1 ol the raw 
material. 

2. The* chemicals and othci materials used hy the* 
mills have to he* imported, and are a heavy item of 
e*xpense. 'These include caustic soda, bleaching pow- 
iler, gelatin, e'liina clay, alum, and coloplionv. Tile* 
hist two are locally available, but their equality has been 
too uncertain for up-to-clate* factories. 

3. Low quahty # of the unskilled labour. The paper- 
mills do not seem to have* been more success! liI with 
the educated apprentice* crithcr- 

-4?. The 1 leavv e'oal-bill of such of the mills as are 
outside I Bengal- 9 

I - - - ■■ V 

x M'lie Punjab lias none*, but LJe-11c4.il and (lie liumhay Presidency 
have three each. M'herc is 0110 at Lucknuw, and another at Ciwalior 
(Morar). The last is mlw closed duwn. 

2 Sttt ftsfn s» of KnhsJi hull** for 16/D7 -fjS, Pt. 1. (Industrial) p. 5 5T 

?* Sec Outlook of the I ndnstry /// 7 //<//a, by J. I rnms iff the 

Upper India CouptT Paper Mills, Lucknow, in the Modern 
April liMJtt. • 
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The ideal material must be cheap, abundant and 
easily accessible. An Indian mill, with an putturn of 
137,000 maunds of paper, for examples, is^ known to 
use about 220,000 maurids yearly of hhabar i grass, 1 
(at a cost of Re. 1-3 a i?iaund) and, in addition, 23,000 
maunds of imported wood-pulp, and even so is not 
very flourishing. 

Further, the material should, like old nmiij and hemp 
twine, be fit for almost i turned kite use afte 1 ' an easy 
separation of the fibres and redaction to pulp. Paper- 
making cannot bear the cost of separation and prepara- 
tion from the raw state, of even a very cheap fibre like 
jute. The most important paper fibres locally available 
are hhabar and inuuj, which are largely used by the 
Punjab jails, as well as by steam mills in other parts of 
India. Their use is limited only by the extent to 
which they can be supplied at a remunerative pri<;e. 
Hemp in the form of old gunny-bags, ropes, etc., is 
also in much demand. Other promising materials are 
paiuii grass and the fibres o f Calol ropis gigan lea and 
Hroiissoiictia papyri fern . 2 

Rice straw, if available in sufficient quantities, would 
be very suitable, as its feeding valpe is small, 3 while 
the stems and leaves of the maize plant are actually 


1 / schn’in Min angustifoh mn, p- ^3 sit pm. 

* 2 For :i]l these fibres, see pp_ 72-82 sit pm. 

» “ Some few experiments with riee straw proved that this raw 
material could be easily converted into paper-pulp. The pulp was 
fairly touj^h, bleached to a good colour, and vVould workup into good 
paper. If only partially boiled, the pulp proved to be hard and 
tenadious, very suitable for the manufacture of a tou^h cardboard 
for box -making purposes.” — Sindall, Kcpoirl on the M tit injcict ure oj 
Pa^er and l*aper-pt*lp in Jiurnm, 1900, p. 26. 
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used in Anjerica for the manufaclure of paper said to 
be suitable for bank-notes. 1 

Mc^ass„or line refuse of sui;ar-canc*, is a very promi- 
sing material which is, however, still in tlie experimen- 
tal stage. It is said to have bi;cn made into excellent 
printing and writing paper in Maine (LT.S.A.), while in 
1908, it WTis reported that a fine wrapping paper had 
been produced on a commercial scale in Trinidad with 
30 per ceyt. megass, 20 per cent, bamboo, and 50 per 
cent. Para grass- „ 

The difficulty of megass is that it contains onlv a 
.small amount of cellulose, and a large proportion of 

lignin, to re mo ye which a large cpiantity c>T soda 

•» 

M 

x Watt, Comtnl . I'rott. 1138. The d i sacl vantage of rice straw 


or mai/,c leaves 

is that they will not 

bear heavy freight charges. The 

subjoined table 

i*ives *i 

iveratje acre; 

ages in some 

districts 

within a 

hundred-mile raditn ot 

Ja^adhri or 

Sialkot. The 

latter place, it may 

he noted, could 

obtain 

i r>00 eleeti 

ie 11. I*. iroin J; 

am in u all 

the year 

round, except in 

January and February. 



Uisti rets. 

A’/t c. 

Mtiizc. 

I )£strt\ ts . 

J\i t c. 

Maize. 

Ambala 

02,375 

81 ,204 

Sialkot 

51,801 

04,570 

Karnal 

66,903 

38,032 

Cl iirclaspur 

52,877 

65,59(5 

Sabaranpur 120.37^ 

70,810 

Cxu ji an wala 

37,734 

30,808 

M u a a ff ar 1 1 : igar 

4,0,343 

40,901 

A in ri tsar 

35,242 

54,558 

Hijnor J 

73,97S 

. 

Lahore 

34,4 151 

Go, 548 

Meerut 

20,000 

121 ,847 





The average outturn of rice straw or luai/u leaves may he taken to 
be 25 maunds per acre, but the supply available would depend on 
local agricultural conditions. Tliue ifc no trade in mai/c leaves, which, 
ij appears, .ire always consumed locally as i odder. As to rice straw^ 
4-0,000 maunds are stated to be available annually at Karnal station 
and 0,000 at Garh Muktesar station (Meerut) at *4 annas a liiaund, be- 
sides several thousand miunds in tlie Mor.idabad district at annas. 
30,000 maunds at 8 annas is reported at Begowala t. hartal statfcm 
(Sialkot), and the same quantity at Kathunangal station (Amritsar) at 
4 annas. The * material is said to be abundant at Gohlwar Varpal 
station (Amritsar) at 5^ annas. m 
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"i*s required . 1 Tliis is likely to make the cost of 
manufacture prohibitive, except in places which 
possess, in combination, a cheap and plentiful supply 
of power, and chemicals, and water, as may be the 
fortune of Jagadhri some day . 2 For the present, 
India might safely wait and see what the very enter- 
prising Javanese sugar companies do in the matter . 3 

Mention may finally be made of cotton stalks, of 
su^ar-cane leaves,* of the straw of the //^sv, and of 
the short cotton fibres that adhere to delinted cotton- 
seed, all of which, like megass, await the linal judg- 
ment of practical experts/ 

Wood-pulp. Wood-pulp, which enters largely into all the 
cheaper grades of paper now used, has a future before 
it in Northern India. Heavy freight rates will stand 
in the wav of its transport to the sea-board for export, 
but the vast and ever-growing local demand for cheap 
paper is sufficient f or all the wood-pulp ever likely to 
be produced from the Himalayan forests. 

There are two main kinds of wood-pulp, mechani- 
cal and chemical, of which the latter is subdivided 
into soda-pulp and sulpliite-pulp. Mechanical pulp 
is made by grinding billets of suitable wood on a 
rotating stone, large quantities of water being used in 
the process. It has very lntle felting power, and is 

1 Prinsi-n Clccrl mg, ( ii m'-sngii r ami its Mannjticinrc ^ 1909, p. 12S, 
TT r c.s/ Imhii (Son/ nutter ('/ rcn/tir, Vol. XXXI II. 1908, pp. 73-74- 

2 See* chapter X infra. 

It will be practicable to use nu- t j*.iss for paper only where sonic 
cheaper i nel can be ton ml to lake its place. It is vei y doubtful if 
this will ever be the case in the Punjab. 

* Siigai-canc leaves {path) do not seem to have been seriously 
tricB. Dargc quantities are available at a low rale in the cane- 
growing districts. 

•-c See Indian Trade Journal , Sept. 8, 1910. p. 250. 
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suitat>]e v ondy for^dmixture, to the extent of 
for inferior papers- Sulphite pulp may he left out of 
account f*>r t^c present, as iJL needs a far more expen- 
sive plant than soda-pulp. 1 

The caustic soda process Consists in chopping Lip 
the wood, boiling in a 77 per cent, solution of caustic 
soda for lO to 15 hours, washing and beating for G to 
8 hours, screening the pulp, and, after extracting the 
water, rolling it into sheets. The amount of caustic 
soda (recovery of soclfi included) mav he from 4»00 to 
GOO lhs. per ton of raw material . 

Two species, very suitable for pulp-making, 
spruce (P/Vtvz Jl I ori min), and silver hr (.4 6/Vs./ ) ///f//v;e), 2 
a’'e ;ivail;ihlc? in vast cpiai 1 1 i t ies in the valleys of the 
live Punjab rivers and in the Jaunsar Forest Division 
of the United Provinces. The problem, however, is 
\fhether the wood cotilcl he delivered at 12 K annas 
per cvihic foot, which is perhaps the most a pulp factory 
could afford to pay. 

1 Galena or sulphide of I on. cl occurs around Cliab.i, on the Sutlej, 
near the power-station of the Simla Hydro-Electric Works. It has 
been suggested that, if found in sufficient quantities it should be con- 
verted into sulphate of time by means of the limestone abundant in 
the neighbourhood, and used for the liianutacture of sulphite pulp 
from the sptucc and silver fir Viat could be floated down the Sutlej. 

It is believed, however, that these woods could not be landed 
cheaply enough at Chaha for a w^ood-pulp factory to pay. 

Calcium sulphite liquois for wood-pulp could, perhaps, be made 
* more satisfactorily with lime-water and sulphur dioxide generated 
from the sodium sulphate that largely enters into the composition of 
rc/i soils in several parts oi the Punjab. (See under Sodium Sulphate 
in Ch. X.) . The Agricultural Chemist might inquire into this m.jfter, 
when he takes up the study of rch soils. 

* Of the Iavo, spruce makes the best pulp, and is the easier to 
float. Bamboo is quite out of the question in the Punjab, as there 
is not enough of it. _ m <• 

13 




90 VEGETABLE FIBRES AND THEIR PRODUCTS. 


Celluloid. 


Among suitable sites might be mentioned Jagadhri 
which has also been suggested for pencil, , match , 1 
and caustic soda 2 manufacture. • » 

r 

Celluloid is a cheap substitute for ivory and bone, 
and is used for numerous purposes, of which the best 
known is the manufacture of combs, toys and um- 
brella handles. Its base consists of cellulose in its 
various forms, such as wood-pulp, paper and rice 
straw. These are first treated with nitric an*! sulphu- 
ric acids, then cleansed of all traces of either, and 
finally dissolved in acetone, or wood-naphtha, or a 

mixture of spirit and camphor. The resulting mass, 
* 

called pyroxylin or nitro-cellulose, ■ is thoroughly 
kneaded, and then moulded into the required shapes. 
The addition of a little castor-oil makes it flexible, 
while shellac or copal makes it hard. Manganese or 
zinc chloride reduces its combustibility. f 

Camphor is important to the manufacture, as it is 
not only a good solvent itself, but increases the 
action of the other solvents. It is not a heavy item 
of expense, and could be imported, as in Germany, 
where enormous quantities of celluloid goods are 
mady. 

It is hoped that the industry may be started some day 
in conjunction with the manufacture of wood-pulp.* 

1 See Chapter XV. 2 Sc( Chapter X. 

, 3 For an account of the processes, see Thorpe, Diet. A ppl. 
Cheni., Vol. I, Art. Celluloid, and Vol. Ill, Art. Photography, p. 206 . 



CHAPTER VII. 


Dyeing and Calico Printing. 

The dyer’s era. ft boasts of great antiquity in tliis 
country, and was flourishing till about forty years ago, 
when synthetic colours first began to he imported. 
These have steadily gained in popularity on account of 
their cheapness 'and handiness, and have • ended hy 
driving the indigenous dye-stuffs almost entirely out of 
the Indian market . 1 

The local dyeing industry is rightly divided into 
dffetinct classes, each of which deals only with cotton, 
silk or wool. Of these, cotton-dyers are ubiquitous ; 
in fact, many cotton-weavers dye their own yarn. 
Silk-dyers or putrcni£*s exist only at the larger centres 
of silk- weaving, such as Amritsar, Jullundur, Multan 
and Lahore. Wool and ptishfii dyers, chiefly Kash- 
miris, arc found fn Amritsar, Lahore and Multan. 
The silk and wool dveys arc the best paid of all, 
earning as much as from eight annas to a rupee a dav. 

Outside the carpet factories of Amritsar , 2 the only 
vegetable colours which still maintain the unequal 

1 The reasons for a corresponding change in Europe are not far to 
seek. Synthetic dyes can be had in standard qualities and in a state 
of guaranteed purity, wliereas tlie vegetable dyes vary in character 
and composition, and have often to undergo tedious refining processes 
before they a^e fit for use. Further, synthetic dyes are not inferior 
in fastness or beauty, provided the dyer knows how to use them. 

* P. 58 • 
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struggle on cotton, wool or silk, are cut*ch v indigo, 1 
and, to a much smaller extent, lac-dye, coc\iineal and 
safflower. 2 Cutch gives to cotton the well-known 
khaki shade, which, it is said, is unequal for«fastness 
to light, acid, alkali, aivd other reagents, hy anything 
the chemist lias yet been able to produce- Indigo still 
holds its own on wool, 3 though on cotton i\ is heing 
rapidly supplanted hy indanthrene, immedial indone, 
and other “ sulphur blues/' 1 which, though giving 
slightly cliHerent tints, are chuaper and far easier to 
manipulate. 

Of the others, lac-dye is only employed in very small, 
quantities hy tanners of goat -skins . id the districts. 
Cocliineal/as vet without a rival for fastness to light 
and perspiration, is still used in some places on silk,^ 
while safflower owes a precarious footing to the fact 
that it is considered semi-sacred, and obligatory f # or 
wedding garments, hy a section of the Hindu popula- 
tion. It is grown chiefly in Gujjrat, which contained 
3,800 acres out of the provincial total of about 4*, 580 
acres in the period 1 904-09. Its chief use in this 

1 Tliu average area under indigo in the province, during the five 
year* 1904--09, was 50,217 aci es. Of this, ^7,530 acres were in the 
Multan District, 12,693 in Muzafl'argurh, and 6,317 in Dera Gliazi Khan. 

2 A’n.s it mhu (CUa thanuts ti /it ton u . F or an account of the process 
of manufacturing the dye, sec Watt, tom;//. Veod. Jnd pp. 279 ct srq. 

3 Indigo is a diificult material to handle, and sulphate of indigo, 
which is directly soluble in water and dyes wool and silk from a 
Slightly acid bath, is sometimes employed in its stead. The use of tha 
latter dye-stuff is to be condemned, as it is not at all fast in sunlight. 
The manufacturers of synthetic indigo do not admit its inferi* *rity 
to t be natural product even on wool. 

4 These can only be used on cotton. 

a *Gochi ileal is still used in England for army clothing. 

G These figures apply to all dye-stuffs, such as saftlower, henna, etc., 
bttt mainly safflower. 
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district, # ho t wevei * 2 is for fodder. Madder is said to 
be regarded with favour in a few out-of-the-way places 
by old-fasjdon^d calico-printers. 

The .substitutes for lac and cochineal are various 
alizarine dyes where fastness y; required, and aniline 
ones where it is not. Safflower has j^iven place to 
safranine," and madder to synthetic alizarine, which 
gives purer shades and is equal to the vegetable 
product i i. v every respect . 1 

The triumph of chemical’ dye-stuffs has been viewed 
with general disfavour by all lovers of Indian art. It 
.is stated that they have injured the artistic sense of the 
people by introducing amongst them a taste for glaring 
and ill-assorted colours. They are also said to be 
much less fast than the older materials they have 
displaced, and, lastly, to damage many of the fabrics 
OH which they are used. 

On the first point it might be observed that there are 
over two thousand artificial colours, which give a far 
wider field to the artistic sense than the natural ones 
ever could. The patrons of the more offensive aniline 
dyes are the poorer classes, who in the olden days 
could not afford to .wear any colours at all, and lienee 
never learnt how to wear them wisely and well. They 
never had any artistic sertse to lose, so cannot have 
lost it. Had they possessed such a sense, they would 
never have fallen sucli faciTe victims to the cheaper 
products of German chemistry. • 

*- For a complete account of the methods of dyeing with vegetable 
colours in Northern India, see Sayad Mohd. Uadi's Monog. on Uyes 
and Dyeing in the United ttees (1S9G). • 

For further information on indigenous dyes, the I'ech niml Reports 
and Siientirit r<r/cr.s of the Imperial Institute, Part II, pp. 213-1222, and 
the reports of Mr. A G. Perkin in the Agr m Ledger should be consulted. 



94 


DYKING AND CALICO PRINTING. 


The objection that artificial colours are i|ot as 44 fast " 
as vegetable ones is absurd, for two reason^. In the 
lirst place, the term 44 fast," if used in geperal sense, 
is vague, as a colour may be fast for one purpose and 
not for another. Thi\s, cochineal is faster to sunlight 
rind perspiration than the azo-scarlets, but is more 
sensitive than the latter to soap and alkalies. * Secondly, 
the origin of a dye-stuff has nothing to do with its 
properties, which depend on its chemical composition. 
For example, there is no csscitf utl difference between 
the alizarine obtained from anthracene, and the 
alizarine that constitutes the colouring principle of. 
madder, a vegetable product. . * 

The third objection is equally groundless. Wool, 
cotton, and silk are substances differing in chemical 
composition, and different chemical substances will 
have different effects, harmful or beneficial, upon them. 
Some colouring matters, for example, the 44 sulphur 
blues," are suitable for cotton, but will ruin silk or 
wool. Others, such as the acid and cosine dyes, will 
give good results on silk or wool, but will not fix on 
cotton at all- Moreover, some of these colours involve 
the 4 use of acicls and alkalis whiclj must not only be 
correctly manipulated, but also thoroughly washed 
out after the dyeing process is over, else they will 
gradually destroy the fibre of the material. It is the 
dyer's errors of omission* and commission that often 
give rise to the idea that artificial colours are in them-* 
selves harmful. 

The European, American, or Japanese dyer keeps 
himself informed through the technical papers, about 
th e* various dye-stuffs available, tests them tor himself, 
and selects what suits him. If his Indian confrere. 
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cannot or \qill not do the same, if lie will buy only 
what is cheapest in the bazaars, and if he will rely for 
information sotely on the pictures on the box-label, it 
is surely.the workman, and not his tools, that are to 
blame. There was a time wheji this workman knew 
how to produce some exquisite effects by simple 
methods. *The very simplicity of the modern dye- 
stuffs has now undone him- Not that he thinks so. 
Unfortunately for himself he has not yet taken the 
first step to knowledge, ' to know that he knows 

“nothing. He thinks he knows all and will not learn. 

It is not, however, the Indian artisan alone who is in 
fault. Competition is very keen and profits are* very 
low. The public is all for cheapness, and considers 
nothing else. It is hopeless for the Indian dyer to im- 
prove under present circumstances, even if lie would. 

IJ is very necessary that both the Government and 
the more intelligent section of the public should bestir 
themselves in the matter. The former might establish 
a school for dyers, under an expert, in connection 
with the Central Weaving School which has been sug- 
gested in previous pages of this work . 1 The importers 
of chemical dyes do jvhat they can to bring the use .of 
their products to the knowledge of the public, but they 
cannot reach the individual artisan. They would, 
however, be willing to help the Government in its 
efforts to diffuse better met Rods among the classes 
beyond their own reach. 

For the public, it is high time to realise that dyeing 
with artificial colours is by no means a simple task, and 
that to be served well they must pay well- Failure to 
grasp this fact has led to the ruin of many a costly 


I P. 3-3 
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Dyeing 

factories. 


Cali co 
printing. 


fabric at the hands of some ignorant dyer who used 
the wrong chemical combination. 

The dyeing industry is very much specialised. It is 
divided, in the first place, into three main branches, 
concerned respectively with cotton, wool and silk, 
which cannot be profitably combined. In any one of 
these, c.g , 9 cotton, it will be found that one' set of pro- 
cesses and machinery is required for the treatment of 
yarns, and another for the treatment of cJoths. The 
specialisation often goes a step further, and one comes 
across establishments, such as the flourishing ones 
started by educated youths in Madura , 1 which engage 
solely in the Turkey-red dyeing of yarns. 

There seems to be room for modern dyeing factories 
in places like Delhi, Lahore, and Amritsar, especially 
in connection with the existing cotton mills . 2 It may 
be mentioned that the Dhariwal Woollen Mills have a 
very well-equipped department of this kind in charge 
of an expert. 

The art of calico printing is closely allied to that of 
dyeing ; and its decline, though due to a different 
cause, has coincided with that of the latter. The 
Punjab never had a reputation for its calico beyond its 
own borders, although before the era of cheap chintz, it 
made practically all it wanted for home consumption. 
The prints of Kamalia in Montgomery have long 

•a 

been distinguished by a certain rude quaintness of 
pattern and brightness of colour , 3 and have enjoyed 

1 Madura-dycd yarn finds its way even to Northern India. (C hatter - 
jec, I ndnstnes oj the United Provinces, p. C 7). 

* 2 A factory ot this sort can be set up for Rs. 20,000. 

a 41 The pattern, after being stamped all over, is elaborated by 
coloured patches or bands, which are brought up to the required 
shade by hand-painting the large patches." (Watt, Indian Art at 
Delhi , 1903, j>. 244.) 
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a repnt:itioji tli^it^ is more t1i:m local. The s;inic may 
he s;iicl °i the productions of Sultanpur in the Kapur- 
Sta£e ai^d of I^iliorc, Amritsar, and, to a less 
extent, jof Panipat. 1 None cflf these, however, c«m rival 
the exipiisite and elaborate productions of Karruklia- 
bad and Lucknow, where the patterns often contain as 
many as Ti dozen colours and reejnire several thousand 
applications of the block on a single curtain. 

The calico-pri liter *st i 1 1 plies liis trade in all the cities 
of the province, hut I\^* ean only look to the diminish- 
ing custom of the poorer village and hill folk to earn 
his four to eight annas a day- All the other classes o f 
the people use Manchester chintz. CJalico *is still 
popular, however, amount rich and poor fbr curtains, 
lioor cloths, cpnlts, bedspreads and similar uses, but 
those who ean afford it, get their wants supplied by 
the more artistic craftsmen of the United Provinces. 

As in the dyeing industry, chemical colours have 
displaced all vegetable ones, except indigo. Madder 
and turmeric are, however, alleged to be still used to a 
small rind diminishing extent in some of the by-ways 
of the province, such us Uurgaon and Hosliiarpur. 

The two branches of calico-printing, the industrial 
and the artistic, are often confused in practice, but 
must nevertheless be kept distinct in our minds to 
enable us to devise a policy for the future. The former 
deals with a class of fabrics t>n which the same pattern 
•is repeated at short and regular intervals, and cr#n 
therefore be turned out better and cheaper by machi- 
nery. Here tlie 'Huai defeat of the hand-printer is only 

1 For a further account of the art in the Punjab, sec ibid . It^must 
be noted, hovtever, that there is no calico-printing woith mentioning 
in the Gurdaspur district- # 

13 
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a question of time. Artistic calico-printing^ on the 
other hand, includes not only prints where Jlic crafts- 
man's individuality comes largely into play \vith brush 
or block, but all those wfiicli have a complex arrange- 
ment of shades and designs, which it is impossible to 
produce economically by machinery. This branch of 
the craft finds its best expression at Lucknow and 
Karrukhabad in the neighbouring province. It will 
never die out any more than the art of pointing has 
died out in consequence of the discovery of photo- 
graphy In a country like Switzerland, w^ert* labour 
is dearer than in the Punjab, a considerable hand- 
printing industry still holds its own against the com- 
petition of Manchester, thanks to the originality and 
sheer excellence of its products. 1 

What even individuals can do to promote artistic 
calico-printing is illustrated by the development of the 
craft in J ehangirabad and Katehpur, in the United 
Provinces, through the efforts of Mr. F. S. drowse, 
I.C.S., Collector, successively, of the Bulandshahar 
and Katehpur districts. 58 In the Madras Presidency 
a similar feat was performed by M. Kalianasundara 
Mudaliar, Tahsildar of Ponneri, where an industry of 
considerable merit had died out in 1880. The Tahsil- 
dar discovered in 1908 three old men who had been 
calico-printers in their younger days, and further got 
together, with infinite pairfs, a fine collection of blocks. 
The three veterans were encouraged to produce tho 

1 It may be mentioned, however, that of late years the Swiss 
industry has suffered some decline. But the pluses that are at work 
thefe, do not yet exist in the Punjab. 

a Wadi, Monog. on Lives nnd Dyem <* in the United I'miunct's^ 1896, 
p. 44. See Watt, Indian Art at Llclhi , p. 243, for an account of the 
industry. 
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very best they cojuld, and were paid handsome prices. 
They at l^st saw that their art was good and taught it 
to their s<*ns amd their sons' sons, so that now from 
thirty to forty men are busy at calico-printing in 
Ponneri. Tile work is sold, chiefly to Europeans 
through the Principal of the Madras School of Arts, 
who often® gives the artisans new blocks and suggests 
hut never dictates new designs. It may he mentioned 
that a fair portion of the patterns are sketched by hand 
and then tilled in with^a brush. 

M ucli may he done in the Dnnjab on similar lines. 
The Deputy Commissioners of Montgomery, Karnal 
and other districts where calico-printers exist in fair 
numbers might induce their District Boards to sub- 
sidise artists of Farrukliabad or Lucknow to come 
over for two or three years to teach their art to the 
local craftsmen. They might, in addition, suggest to 
the producers new patterns likely to appeal to the 
European and Indian public for table and wall covers, 
curtains, etc., and help them to get into touch with 
private persons as well as with the dealers in Amritsar 
and Delhi. The latter would, no doubt, be able to sell 
the goods to tourists as well as residents. 



CHAPTER VIII, 


The raw 
material. 


Tanning and Lkathek-Wokk. * 

The tanner’s craft has always licit! an assured, 
though not an honoured, position in the economic 
organisation of this country, but tt is now suffering a , 
rapid decline in the face of Kuropean competition. In 
few other industries have Western science and organisa- 
tion gained so signal a victory over tlieVude traditional 
methods of an ancient civilisation. • 

Not that thcic can be any complaint as to the lack 
of raw material in a province possessing 1(H million 
cows and bullocks, million buffaloes, 4,j, nnllTon 
sheep, and 4 million goats. Assuming, with Sir 
George Watt, that 40 per cent, of the agricultural 
stock dies or is slaughtered every year, the yield of 
hides and skins must be very considerable. 

Most of these, however, go out of the Province 1111 - 
taifncd. A large proportion of the hides has always 
been expoited in the raw sjate, but it is only during 
the last few years that the trade in skins has been com- 
pletely revolutionised. .This is almost entirely the 
effect of the heavy duties levied on tanned, as distin- 
guished from raw, pelts by most of the importing 
countries, which have thus helped to throttle a defence- 
less Indian industry. 1 

* Free hade in hides and skins can only be established by the 
imposition of an adequate export duty on the rmw material, to counter- 
balance that levied abroad on Indian leather. 
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The follpwing figures will show how the st;ite of 
affairs lia$ been altered during the last decade : — 


■% 

1899— 

1900. x 

1909 — 

b.vport oj Hides. 

Maunds. 

K it pees. 

Maunds. 

Dressed or tanned 

66,640 

20,90,830 

f (558 

Haw* . . * 

295.604 

71,69,609 

146,168 

I£.\port of Skins. 

, 



Dressed or tanned 

36,771 

20,22,405 

9,210 

Raw . . * . 

77,854 

21,40,983 

| 201,44(5 


Kiipces. 

121,358 

51,15,043 


4,66,(134 
68,55,7 17 


The local hide is inferior, its defects being due to Hides, 
the fact that Indian cattle are lean, heavily branded, 
seldom cared . for, and killed only when too old to 
breed or give milk. Of the several varieties, buffalo- 
hide (inuja) is very durable, but too thick and stiff 
to be suitable for every purpose. It is mainly used 
for the thick soles of country shoes, and, with ox-hide, 
for harness, saddlery, lmkktrs, i/itirss/s, etc. 'The hides 
of cows and bullocks, on the other hand, are made 
into good leather, which is much esteemed for hoot 
and shoe uppers. 

India is compensated for the inferiority of its hides Skins, 
bv an abundant supply of goat-skins, which, though 
somewhat coarse in grain, are not less serviceable than 
those produced by any* other country. TIk* world - 
demand for glace skins, in particular, is lapidly rising ; 
but, unfortunately, all attempts to manufacture them 
•in India for the European market have so far failed 
through lack of the necessary skill, knowledge, and 
machinery, Jill of which mean capital. 


1 The figures lor 1 899-1 i MX) include the exports from the dis- 
tricts severed from the Punjab in 1901, and now constituting the N.-W. 
Frontier Province. 
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Ooat-skins ( filial ) are larger, stronger, and of much 
better texture than sheep-skins ( mcsha , ), buttle leather 
made from both is softer and finer than /hat from 
hides, and is much used lor the uppers of shoes and 
book-binding. . 

Tanning Hides and skins are converted into leather by the 

action of tannin, and it will be useful to sfimmarise 
here the existing information on the more important 
tanning materials of the Punjab. It wc^pld be a 
great boon to the industry i / the Forest Depart- 
ment published full details of its resources in this 
respect . 

TheVhief of these is the bark of tjit \ kikur ( Acacia 
which can be had in abundance at Ambala, 
Sialkot, Multan, Rawalpindi, and other places, at 
prices ranging between Re. 1-4 and Re. 1-8 per maund. 
The large i the tree, the greater the tannin-content 
of the bark, which will, in a full-grown tree, yield as 
much as 20 per cent-, while the branches and twigs 
give 10 per cent. The material can be used for all 
classes of leather, except that intended for export, to 
which it gives too red a colour. 1 

Tljough the supply is, for the present, ample, it is 
not unlimited, and will assuredly fall further and 
further behind the growing dtmand, as it has done in 
the neighbourhood of Cawnpore, where prices have 
risen 125 per cent. duriTig the last few years. In 
districts where the consumption is increasing, fellings ■ 
should be regulated, and the landholders encouraged 
to plant the tree, which grows well in sour, clayey 
soils not profitable for cultivation. 


Guthrie, AY/>. on the 1 uniting hul. of the Bom . Pres . (1910), §81. 
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The bark and , leaves of Rhtts Cot inns,' too, are in 
some demand- The shrub is fairly common in the low- 
lying scrub forests of the Kangra hills, though it never 
occurs in large masses, and it also thrives all along the 
Punjab Himalayas from the Jumna to Hazar.i, being 
commonest in the last-named district. It is also much 
in evidence all • about the hills below Simla at about 
4,000 to 5,000 feet, but is rarely seen in the villages, as 
the cultivators cut it‘ down. 

Among other tannin?* agents may be* mentioned the 
leaves of the < limit (Anogeisstts lat i folia ), and the balks 
of the <i*n<ilt<xs (Cassi a Fi s/nl<i) f the* cfi/l {I*/ntts longt- 
folia ) and the krett (Qucrcns scntct<i rpi folia) use*d in 
Kangra, and of the rhiti ( Q . incana) and the Hima- 
layan spruce ( Picca Morimla) employed in the Kulu 
subdivision. Near Murrce, tanners prefer the ailan 
Pieris oval if olio , ) 2 and the bavin {Qucrcus giant a), 
when they can get them, taking £>. intuitu only as a 
pis allcr . Small (quantities of fruits and leaves of the 
amid {Phyllanthus Emblica ), the ha war ( Term i tnilnt 
Chcbula ) 3 and the b<thera (7\ belerita ), are impor- 
ted into the Hoshiarpur district from the neighbouring 
hills to be used with kikar y while the' same* purpose 
is served in some places by the* barks of the her 
{Zizyphus ftijnba), the si r is ( <11 hi zz in Lcbbt 7r), the 
jamati {Eugenia jambolana ) and occasionally, for 
special purposes, the rather" expensive rind of the 

** Rhus Colt tin. s, Eng. Wig plant, Vcrn., ptiun, bit Ain , nmttn , bit // / It m , 
ttlri . Z//i/g. 

2 7 J /cr/s OiVi/z/oZ/tT, .Vein *#//<*//, tirri r , tufmir mlhmktil , ct*tn, 
cll<zl y bhcl , 

* Ilarrar is produced in the Hainirpur and Pal.inipur t.ihsils of 
Kangra. It sells from 8 to 20 seers a nipee and is mostly exported 
to Amritsar. The annual outturn is estimated at 180 and IOO niaunds, 
respectively. 
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pomegranate (naspnl). Kmally, mention may be made 
of tlie barks of Rauhinia luiricgata , 1 F$. purpurea,* 

and A/a/Zo/jis ph Hi ppinensis,* small tree* wfcich occur 
in tin- Salt Kiingc, and are very common in tlic snb- 
I Iim.ilayan tract and I o\\ or Himalaya from flic Indus 

cast wards. ' 

Turning now to the men who use these materials, 
we find that an industry which commands the highest 
knowledge and technical skill in Europe, Js here the 
monopoly of tin* meanest, poorest and most degraded 
orders of the people. The very touch of the tanner 
pollutes : his bare presence is an abomination even to 
a Suctra, a member of the lowest of the four main 
castes. An aristocracy may, however, exist among the 
impure, and laws of precedence even amongst the lowly 
and clown-trodden : and we find the artisans who 
handle skins and hides marked off into social ranks 
by barriers as impassable as those which guard the 
privileges, or cheek the pretensions, of castes within 
the* pale of orthodox Hinduism itself. In Sirsa, for 
example, the Niinkia chamar, who makes shoes, holds 
his head higher than the ordinary chamar who 
merely cobbles them ; and both in their turn must 
perforce admit the superiority of the Raigar, who only 
dyes leather. Again, in some districts, the Jutia 

■ Hein In ui,i -i'tiricgtitti. Vein ktich mir, koUh , koluir , /*«*,/ ruin , kiirnr 
fnnil. 

, * f$. pur pnrcii , Vuti. kai rdf , kuru,r , , gr uy m 

* Mti/lotus p/uli /»/>/ net tsis % lin^. Monkcy-iacc ti cc, Vcrn , kumci<i y 
kit Mill, kiinihit / , kunulti . Sec A&ru . I^cdger, J905, No. 4», pp. 53, 70. 

* This list is by no inc.ins exhaustive. JKor a detailed account of 
tile Indian tanning materials, sec -I gric. hedge/ , 10015, No. 1. The extent 
to \’1 ul1i a given tree or plant occurs in this Province can easily be 
ascertained by reference to Stewart, I'nnjab I* Unit* .Brandis, Indian 
~ w 'rccs, and Oainble, lnth an Timbers . 
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chamar c;u\havc # no social dealings with the Chandar 
chamar, vjjho prepares the hides of impure animals . 1 
The kliatyc, c*r tanner of goat and sheep skins, is 
either a,Hindu or a Moli;imin;idan, and stands every- 
where in a class quite apart frcyn the chainar. 

Furtlier, from an economic point of view, the 
position cTf the town worker is very diilerent from 
that of his brother in the village. The former i^ a 
free agent, buying his raw materials and selling his 
finished products in^ the open market- Village 
tanners and shoe-maker-., on the other hand, arc 
divided, respectively, into two different classes, the 
one working for their own hand as ord inaryart isans, 
and the other governed by custom as menials of the 
village community in whose midst they live. Kven 
the last-mentioned, however, are changing with the 
spirit of the times, and developing from status to 
contract, so that we hnd that though in Ludhiana 
their customary obligations are respected, yet in Dcra 
Ismail Khan, Rawalpindi and other districts they are 
almost entirely independent- Many village chain ars 
add to their earnings by subsidiary occupations, such 
as carrying clay, ^ plastering houses, and weaving 
cotton and wool, .in addition to their hereditary 
calling. In Karnal and* other parts of the Delhi 

division, indeed, they are the 44 coolies of the tract. 1 ’ 

The tanners and slioe-ma^ers are ubiquitous, and 
with their dependents constitute per cent, of tilt 

population of the province. They are, however, 

• 

1 These lfimrks do not apply to Muhanmiadan tanners ;Tnd 
workers in leather, who are by no means a degraded class. I9 the 
western districts there are no cliamais, and the Muhammadan shoe- 
makers usually also tan leather. # 

14 
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unevenly distributed, tlie ratio of their number to the 
rest of the population bein«g highest in the JDelhi and 
Jullundur divisions, but diminishing© as ,we travel 
westward, until it sinks to 2 per cent, in Muzalfar^arh. 
As distinguished from tlie leather manufacture, wlncli 
will be treated subsequently, the tanning industrv is 
nowhere centralised, save to a certain extent in Lahore 
and Jullundur, and in the region around Sialkot. 

The methods of the chamar are, as has. repeatedly 
been proclaimed from the housetops, primitive in 
the extreme, and include all possible errors of 
omission and commission, which cause an enormous 
waste of raw material . 1 Some of these errors are 
undoubtedly to be ascribed to the artisan’s stupidity, 
ignorance and lack of moral backbone, but too 
much stress cannot be laid on the fact that the main 
weakness of his position is the lack of capital. From 
a purely household craft, tanning has developed, 
under modern conditions, into a highly specialised 
factory industrv. The quality and finish which 
European and American consumers have been taught 
to expect can only be* attained by long; and expensive 
processes, absolutely beyond the means of the Indian 
tanner. 

The ultimate ruin of the^native tanner is mciely a 
question of time, and the Government can do nothing, 
nor is it in the public interest 10 do anything, directly 
t\> save him. The only course to follow is, in general, 
to offer every reasonable encouragement to langc tan- 
neries, and, in particular, to subsidise, in accordance 

4. 

1 «The processes of tanning hides and skins, respectively, are dis- 
inct. For an account of the former see the Monograph 'on the P itnjab 
leather industries, pp. 17-19, and for the latter, ibid. pp. 19-20. 
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with the precedent of the Ambala Glass Works, 
a suitably factory, to enable the promoters to set up a 
laboratory, ayd engage competent experts. The 
chamars trained in these establishments will carry 
with them the more elementary principles of modern 
tanning to the backyards of the Punjab villages, and 
help to piJstponc the final downfall of their fraternity. 

It will not be out of place to mention here that the 
method of^ flaying cattle, practised in this country, 
leaves a great deal to l a je desired, and is in no small 
• decree responsible for the low quality of the hides. 
Nothing probably could be done in the villages, but 
in the large municipal abattoirs, inlluential dealers, 
with the help of the local authorities, sliduld make 
arrangements to teach better ways to the butchers, 
and encourage them to persevere in them by the offer 
of better prices. This plan has been adopted by the 
Hntish tanning industry to the general advantage of 
every one concerned . 1 

The efforts made to establish modern tanneries, 

that is to say, tanneries producing what is known as 

44 Cawnporc leather,” in the Punjab will now be 

reviewed. The difference between 44 Cavvnpore " and 

• • 
dcsi methods is hard to define, but the superiority of 

the former over the latter* may be said to be due to 

greater attention to hygiene, and the fact that a pelt is 

1 The: deputation which waited 011 Lord Cat ringlon some time 
ago. estimated that the annual loss to Hie United Kingdom, tlirougfl 
bad Haying, amounted to no less than halt a million sterling, hid. 
Tr . Jotirn . , July 7th, 1910, p. 9. What then must be I ndia’s loss every 
year ? The same at tide* proceeds to give an account of an ingenious 
flaying machine worked by electric power, which, it is claimed, 
will flay a bullock in half the time now taken by an ordinary 
butcher. Its Vhief feature, however, is that it is impossible to score 
or damage a hide with it. # 


Modern 

tanneries. 
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The Punjab 
Tannery Co , 
nd., Rawal- 
pindi. 


Other 
laniici ies. 


put through a long series of graduated tannin baths, 
and is finally subjected to finishing processes which are 
more or less trade secrets. 

• * 

The Rawalpindi tannefy is owned by a few Hindu 
gentlemen. They started working with hand-labour 
in 1008, and have now (1911) set up modern machi- 
nery for both bark and chrome tanning, ns well as 
boot-making and leather-work generally. The man- 
ager is stated to have been trained in Madras and 

*■» 

Citwnporc, and lias under him factory -trained chamars 
from the latter place. Kocal tanners have proved 
apt pupils and are learning modern methods. 

A Khoja in Sialkot, and another in Wazirabad, 
also employ Hindustanis, and have paitiallv intro- 
duced “ Cawnporc" processes into their factories, 
apparently with success. Another has srt up an im- 
proved tannery in | nil unci ur \\ ith a capital of Ks. y,U()(>, 
while the sons of a Muhammadan Kxtra Assistant 
Commissioner are trying, under many difficulties, to 
work a small one in Femzpur. In general, very great 
interest is shown in the matter all over the Punjab, 
and a spirit of enterprise is abroad, which deserves 
friendly encouragement. 

Time and patience and, above all, much capital 
are, however, needed to m;uke a tannery successful in 
the Punjab. There is a fair local market for good 
unwrought leather, 1 and the demand is certain to 


* 1 Tlic value of the imports oi wrought 

into the Punjab, is as iollow^ : — 

Wrought leather. 
19C)l-Or> . . . Kh. 1(5,54.(504 *■ 


1 905-0(5 
i 190(5-07 

1907- 08 

1908- 09 


,, 30,21,63!! 

„ 17,23,302 

„ 18,52,325 

,, l6,8o,3S3 


and un wrought le.it hoi , 

Unwrouglit leather. 
. Rs. 1,41,355 
. „ 1,29,114 

„ 3,29,677 

4,97,829 
„ 3,33,566 


V 
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develop wit^i the ^supply of the material ; but the 
prejudice jn favour of real 44 Cawnpofe" is strong, 
and the nq^v factories will have to make a hard light 
to oust tjieir long-established Vivals. It would appear 
;icl visible, in any ease, that all^ such factories should 
also have a department for leather-work, to use up 
r^oft leather for .boots, and hard for trunks and similar 
articles. Tlu‘ North-West Tannery (Jo. of Cawnpore 
were in low water until they began to manufacture 
their well-known saddl^/ry and footwear. 

In establ isliing a tannery, care should be taken 
to select a place well supplied not only with hides 
and skins 1 and tanning materials, but also with sifitable 
water. All these requirements are not always present 
together. I>elhi, for example, is a large hide-market, 
but lacks good water ; Ambala has an abundance of 
k/kar bark and lias no water at all. 

f 1 ides must dry slowly during the various tanning 
operations if they are to be converted into the best 
leather. A great drawback in Northern India is that, 
in the hot weather, the surface dries up before the 
interior is at all affected by the heat. "I'll is could, 
no doubt, be obviated by the system of regulating 


1 The follow 

in^ table 

ve-* 

t?Te export 

ol bides and skins by rail 

fi 0111 the eliiel 

statii>ns: — 

- 





1 906-07 


19(^7-08 

1 903-09 


.Amritsar 

20:1,018 

liiainicls. 138,000 

maundb. 157,707 

niaiinds. 

llellii 

103,014 

>> 

57,759 

„ 94,170 

m 

99 

Lahore . 

43,170 

99 

30,933 

„ 45,711 

99 

Multan . 

43,743 

* 9 

11 ,003 

23,275 

99 

Rawalpindi 

23,437' 

• 

1* 

20,91 1 

„ 15,757 

1 * • 

K as 11 r 

20,427 

99 

13,099 

,, 19,330 

9 9 

Jullunclur 

• 10,338 

99 

9,170 

„ 9,058 

9* 

Gujrauwalla . 

10,132 

99 

8,434 

„ 5,230 

99 
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temperature and humidity adopted^ by tjie Empress 
Mills at N a < 4 port*. 

Most of all is it necessary that a lpode/n tannery 
should be put in charge of a practical expert, who 
must not only be familiar with the various processes, 
but must know enough chemistry to understand then- 
principles. He must, at the same time, be a man of 
business, have some knowledge of machinery and 
tannery construction, and be able to handle the men 
under him. 

The shoemaker plies his trade in every village, but* 
there are a few towns which have earned an Indian 
reputation for plain as well as embroidered country 
footwear.* Chief of these is Delhi, with over 2,500 
artisans, mainly chamars, who are said to produce 
seven lacs of rupees’ worth of goods every year, of 
which live lacs’ worth are exported all over Northern 
India, and even to the Nizam’s Dominions. Deadlier 
tanned in Delhi itself is inferior, and Ludhiana and 
some places in the United Provinces, which are 
more fortunate in this respect, are cutting into the 
trade. 

The two thousand shoemakers of Multan are almost 

• « 
all Mohammadans of miscellaneous castes, f rom Syeds 

to Tel is and Mocliis proper. The export is chiefly 

westward, ia\ f to the North-West Frontier Province, 

Sind, Baluchistan, Afghanistan, and even distant 

.Bokhara, but the trade is declining, as the Amir/s 

subjects no longer bring in large quantities of dried 

fruits to exchange for Multan shoes. Besides, the 

pouunda has discovered the superior lasting qualities 

of'Cawnpore footwear, and even taken to, buying old 

% army boots, on which he can make a larger profit. 
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There 1 ,OC)() shoemakers in L;ilmre f who cater 

chiefly foy local needs. Amritsar follows will) 400, 
while lai^lli ia^a and Hosliiarpur have ;l hundred 
shops e^ich. Shoes from the last-named place, the 
handiwork of the Si rujes as they are called, are ex- 
ported to the value of Ps. 30,000 to 40,000 yearly, 
and are i n*d einand as far as Hyderabad (I)eccan). 

"The maker of country shoes appears to he doing* 
fairly well in most places, except Multan, where he 
lias been hard hit by {he lo->s of llie lucrative trails- 
•frontier trade. An ordinary worker is said to earn 
from ei^lit annas to a rupee per diem in Delhi and 
Lahore, and from six to twelve annas in Multaft, but 
these figures include the wages of his womciHolk, who 
help him very materially in embroidering and other- 
wise finishing Ins <goods. It must be admitted that, as a 
type, the moehi is thriftless and ignorant, and is every- 
where under the thumb of the Khoja shopkeeper, 
whose prolits, including the gjains of usury (euphe- 
mistically termed witnnjtt), are said to be very large. 

r Tlie prospects of the country shoe industry are by 
no means bright, as the Kuropcan boot is increasingly 
affected by all classes who have been touched in anv 
manner bv the rays, of European culture, from the 
graduate to the kh id Much of this new 

demand is, at present, satisfied by Cawnporc, but 
small factories working with imported leather arc 
springing up in every large town. « 

Lahore, for example, has as many as 40 shops, while 
Delhi and Ludhiaiia have 15 and 7, respectively. A 
Colony of Hindustani cliamars in Karnal, a relic r>f 
the old cantonment, export their boots and shoes-all 
over the Punjab and the Kronticr Province. 
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A number of men of cduCcilion have: interested 
t hcmsclves in this cruft, chiefly ;is employers of Hindu- 
stani urtis ms, und it is a hopeful sign of the time 
that some of them have been at pains to become 
practical shoemakers themselves. A young Khattri, 
the son of a station-master, has established a factory 
in IDclhi, to which he hopes to attach a tannery, while 
his brothei - , now' at school, has made tip his mind 
to learn tanning at Madras and Cawnnore. Two 
M’ohammadans, lelatives of tl, v well-known Allibhoy 
Valliji of Multan, make very good boots in Fero/pur 
Cantonment, and obtained a gold medal at the* Lahore 
Exhibition. One of them is a water-colour artist, 
and the other a photographer ot some merit, but 
they believe that there is more money in their present 
profession. A Kashmui Pandit makes footwear to 
order in Amritsar, and claims that he has himself a 
practical knowledge* of Ins ciaft. A retired Moliam- 
liiadan Inspector of Schools has set up a boot factory 
in Oujrat in charge* of his e*lde*st son, and has decided 
to bring up his second son with a practical knowledge 
ol leather-work. Similar workshops have been opened 
in Sialkot. As has been mentioned above, a boot 
factory is attached to the Rawalpindi Tannery, while 
the Doaba Leather Works, Iul-, of Julluiidur, a com- 
pany with a capital of Rs 15,000, hope to possess one 
shortly. a 

Business training and connections, in addition to 
an artistic eye*, are* necessary in this industry, which 
otherwise appears to be suitable in every way for men 
of education. Only large and well-ecjuipped e*stab- 
liskments, however, could hope to succeed in the end, 
% as boot-making, no less than tanning, has now’ become 
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essentially factory industry. With machinery for 
fifty pairs»of hands, more boots can be produced than 
by five htnidreti hand-workers. 

Boots and shoes are, of course, not the only leather 
manufacture of the Punjab. • The simple wants of 
the zamindar and his menials are supplied by his vil- 
lage mochi, who provides them with all articles of 
daily use, such as thongs and whips, bokds , cJiarsds^ 
and bellovjs. The demand for country harness and 
saddlery is declining® with the change of fashions, 
and towns such as Kalanaur in Kohtak, and Dinana- 
gar in Gurdaspur, which used to be seats of their 
manufacture, have already given way to Cawnpore 
and Meerut. # Drums and timbrels, as also leather 

hukka bowls, however, still continue to be made in 
most districts. In I -ah ore, Gujrat and Sirsa, the 
la?^t-named are richly ornamented with brass or silver, 
and the leather is often given a brilliant polish. 
Khoja firms in Lahore, Wazirabad, and Gujrat have 
taken up the manufacture of leather belting for 
machinery. 

In L909-10 the Punjab imported, chiefly from 
Cawnpore, a little .over two lacs of wrought-leajher 
goods, such as trunks, saddlery and straps, which are 
becoming more popular tvery year. There is hardly 
room yet for a separate leather factory, but, as has 
already been suggested, tlifc industry could conve- 
niently be attached to an up-to-date tannery. • 

The main difficulty of all branches of the leather, as 
well as the tanning industry, is the dearth of skilled 
and reliable workmen. The artisans, recruited at 

1 The h6kd and the charsd are each a kind of bucket for drawing 
water from wells. 

15 
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present mostly from the United, Provinces, are 
drunken, thriftless and generally unsatisfactory ; 
moreover, they refuse to teach theirs* craft to the 
natives of the Punjab. 

General education, fi;ee, universal and compulsory, 
lias been suggested as a panacea. If, however, we 
remember that 44 education ’ 7 in India rarely means 
anything beyond 44 instruction, ” and does not con- 
note any sort of moral training, it is difficult to believe 
that a degraded and despised class will improve in 
anything but cunning by being merely 44 educated/' 
It is hopeless to expect any improvement in the moral 
standard of the 44 depressed classes " until their self- 
respect is" raised by promotion to a higher social 
status, or until another Ravi k>as 1 is born amongst 
them to illumine their minds with the light of higher 
ideals. 

Industrial education, on the other hand, not only 
teaches a craft, but imparts a higher gift, namely, the 
habit of steady and regular manual work, which can- 
not but raise the learner in the moral scale. Small 
schools, in suitable localities, to teach boot-making, 
would do much to ease the present situation. In 
Sialkot, in particular, the sons of the Kashmiri 
weavers, who are fast losing their inherited trade, will 
hasten to learn a more profitable industry, while the 
mochis of Multan, always* more pushful and intelligent 
than their custom-bound brethren further east, arc 
anxious to teach their children to make European 


Khagat Ravi Das, or Ravdas, or Raidas, a saint of the chamars, 
was, « according to some accounts, a disciple of Rainanand, and ac- 
cording to others, lived in the time of Akbar. — Mac]agan } Runjab 
# Census Report (1892), Vol. I. p. 145. 
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boots and shoes, which now command an expanding 
market oi\ both sides of the Indus. 

Joint ac*tion*is familiar to the artisans with whom we 
are here concerned, especially to the chamars, who 
usually tan leather in combination, hence the co-oper- 
ative movement has every chance of success amongst 
them. Societies for co-operative production and sale 
should be started among the shoemakers of Delhi, 
Ludhiana and other places, under the auspices of 
the district authorities.^ The Delhi artisans, in par- 
ticular, seem to include some intelligent and literate 
men, and appear to be fairly well organised under 
their r/zoscu/Z/r/Vs.. 

The art of .book-binding is at present monopolised 
by a rather unsatisfactory class of workmen, but offers 
a fair opening to educated youths who do not con- 
sider themselves above earning fifty rupees a month 
by the labour of their hands. In fact, there is every 
chance that the proiits will rise, as there is a steadily 
increasing demand for good work. The art is not 
difficult to learn, and could be acquired by apprentice- 
ship to one of the larger linns in Bombay or Calcutta. 
It should certainly be taught in one of the Lahore 
industrial schools. 

Goat, sheep, calf and <3ther skins can be converted 
into a substance resembling leather, though essentially 
different from it, by a procesfs called 44 tawing, " which 
Involves the use of ammonia-alum or potash-aluTii 
and salt. 2 The drying has to be very rapid, hence 

1 There are six soefclies of shoemakers and three of tanners in 
the Hombay Presidency, and seven of shoemakers in Bengal. 

2 For a description of the process, see Proctor, Leather Manu - 

Jactitre 9 pp. 184 et seq. See also Shoe and Leather Trader , May 1910, 
pp. IO, 191, 196. * 
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Raw hide 
industry. 


Camel-hide. 


the industry would appear to be specially suited to 
Northern India. c . 

Alum leather is much used for whip-lasses, boot- 
laces and “skivers " for capping chemists' bottles, but 
it is in special dcmand r for glace gloves, on account of 
its exceptional elasticity and resistance. 

Drums, ropes, scale-pans and, above all, oil-jars 
and bottles {kappas and kupp'is ), are made in Jhang- 
Maghiana, Lahore, Panipat, Katehabad and a few 
other places, from the raw hidys of cattle, horses, and 
camels, and the skins of sheep ind goats. Consequent 
on the general rise in prices, camel-hide softened by 
a thorough soaking in water, and, for smaller wares, 
occasionally the intestinal integuments of cattle, re- 
duced to a glutinous mass by boiling, are the only 
materials used. The process 1 consists in stretching 
the hide, or applying the glutinous mass on a clay 
model of the required shape. The small jars made 
in Jhang and Lahore are often made into fantastic 
forms, and are ornamented with bits of foil or parch- 
ment, which are covered over with a thin transparent 
layer of skin. 

The kerosene-oil tin has almost killed this un- 
« ’ 

savoury industry, and in Jhang alone does one find 
as many as fifteen men engaged in it. 

Camel-hides are not tanned in this country , 2 but if 
properly prepared, they miake good and durable lea- 
ther, which is useful for many purposes. Kngland, 

1 Fur the process, see Monog. on the Punjab Peat her Industries , 
pp. 21 and 2 f>. Watt, Diet. Econ m Prod . Vol. K. p. 63. Hoey, Manufac. 
of N. India (1K80) p. 13K. 

2 *8,7 1 T> pieces of camel-hide, mostly from the Punjab, were ex- 
ported from Karachi in 1909-10. They were all shipped to Mar- 
seilles. The Punjab has over 270,000 camels. 
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for example, r^gijlarly imports them from Egypt in a 
dry and ,dry-salted c ondition. The London price 
for Egyptian *aw hide, which is shipped in a very 
dirty and wasteful condition, is 2 to 2.^/- per lb., 
but, if properly trimmed and qpite dry, it would fetch 
as much as 5 

H orse-Ji ides- are tanned, to a small extent, in Lahore, 
and made into shoes, but their chief use, with donkey- 
hides, is irj the manufacture of shagreen at Delhi. 
They are largely in demand throughout Europe for 
m leather, which is mostly used for boot uppers, enamels, 
and buffs, but not much for soles. Horse-leather is 
usually split, oy \yell shaved down, the flesh side of the 
split being uspd for cheap leathers, razor strops, whips, 
thongs, etc. 

Horse-hides for the European market must be 
classified and sized. It is useless to send any but 
good ones, as they must compete with the excellent 
“ fresh " hides of the South American wild horse. 1 

Donkey-hides are a regular article of trade in Delhi, 
where, with horse-liides, they are made into shagreen 
(kimakfif) . 2 * * * * * The work is done in seven workshops 
owned by Mohamijiedans, who arc said to turn-out 
altogether Rs. 250 to Rs. -150 worth of the material a 
day. 8 Shagreen costs frftm Rs. 12 to 17 per maund, 

1 2,740 pieces were exported frpm Karachi to Hamburg, Mar- 

seilles and Hull in 1909-10. There arc 358,000 horses and ponies 

in the Punjab. 

* 2,740 pieces of donkey-hide were exported from Karachi to 

Hamburg, Marseilles aijd Hull in J 909-10. Theie are 582,000 donkeys 

in the Punjab. • 

» For a description of the process, which involves the use of cop- 

per filings ancf chloride of ammonia, see Mouog. on the Punjab Leather 
Industries , pp. 20-21. # 
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;ind is used by the book-binder, and*alao by .the shoe- 
maker for the toe and back of the country ^ioe. The 
industry is said to be declining, the \Vork<£rs barely 
earning six annas a day. 

Deer-skin. Lai wan, in Hoshiarpur, is the only place where deer- 

skins are tanned regularly and on a considerable 
scale. The work is done by 30 lo 35 Ramdasia fami- 
lies, who procure the skins from the waste country 
in the neighbourhood of Ferozpur and Lurflliiana, and 
prepare them, and also the steins of young buffaloes, 
into a soft dark-coloured wash-leather, locally known 
as sabar , and used for buskins, hawking gloves, and 
breeches. . . 

Dog-skins. Most of the so-called “ dog-skin " glcjves are made 

from Cape sheep and lamb-skins, and other small 
skins suitable for light leather. Nevertheless, the skin 
of the dog has such a fine texture, flexibility, ipid 
beauty of grain, that, despite its being harsh and flabby 
on the flesh side, it is largely in demand, particularly 
on the Continent of Europe, for gloves and pocket- 
books, The skins of big dogs would be very suitable 
for shoes. 

The difficulties in the way of dressing and tanning 
dog-skins are great in India, as even the chamar will 
not touch them, but the industry may commend itself 
to missions amongst the submerged classes. Unlike 
his mangy cousin of thetowns, the village pariah dog 
is sleek and well fed, and ought to yield very good 
material. 

Raw dog-skins should be very carefully disinfected 
before export, and be well preserved and packed in 
salt, so that the grain is not injured in way. The 
^>rice likely to be realised, even for perfect pieces 
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(which alor^e shojuld be sent), in the London market 
is very uncertain, but may be put down at 12 annas to 
Re. 1-2 e^cli.* Tanned skins, on the other hand, 
should be worth from 12 annas to Re. 1-2 per lb., if 
they are clean, dry leather, with a fair grain. 

The iguana (jfofi), a kind of lizard, is occasionally 
hunted in B t*ujrat, Jullundur and Multan for its flesh 
and fat, and its skin is s;iid to make excellent shoes. 1 
There is a growing- demand for rat 2 and squirrel- 
ski ns :t in Europe for ladies’ purses, hand-bags and 
•similar fancy articles. 

1 Sec also Watt, Diet. Econ . I'roii., Vol. VI. Pt. I. p. 4M4>. TJic Sin- 
halese also use these- skins for shoes. The animal is often infested 
with a parasitic iiisect, which lias to he removed carefully. 

2 Ruts must be ti upped, not poisoned, to obtain the best skins. 

See also p. <3(5 siipru. 


Miscella- 

neous. 



CHAPTER IX. 

Misciti.i.AXKors Animal Pkoihtcts. 

t 

This chapter deals with several industries likely to 
be offensive to orthodox Hindus, but they merit the 
careful attention of the enterprising Khoja community, 
who largely control the trade in slaughter-house pro- 
ducts in the province. Religious prejudice, combin- 
ed with a lack of scientific imagination, is responsible 
for an enormous wastage of animal products in the 
Punjab. It will be observed that in some cases valu- 
able raw material is actually thrown away. 

Blood. Few municipalities derive any profit from the blood 

of animals. Delhi gets a paltry sum of Rs. 300 
every year for the blood of 20,000 cattle and 
160,000 goats and sheep, 1 while in Lahore, Multan, 
Sialkot and a few other places it is used for manure. 2 

Dried blood is a valuable _ substance that can be put 
to numerous industrial uses, the most important of 
which is the manufacture of cyanide of potassium. 
It is also commonly employed as a decoloriser in the 

1 The contractor is said to boil the blood and export it to Bombay. 

2 Blood is a very rich manure, being mort productive of nitrogen 
and ammonia than even flesh. When dried blood is used as a fertili- 
ser, a should, to obtain the best results, be mixed with wood-ashes and 
powdered charcoal and applied to the ground in wet weather {Koller, 

1 Waste Products, p. 36;. 
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manufacture of # tannin extracts , 1 and as a fixing 
agent in alizarin dyeing . 2 Blood-meal is useful for 
poultry, c[nd jys largely prepared for this purpose at 
Melbourne . 3 • 

The most important industry, however, that could 
he started in connection with the larger municipal 
slaughter-houses of the Punjab is the manufacture of 
albumen, a substance useful for food as well as for 
industrial purposes-. 

Tlie process consists in defebrinising blood by whip- 
ping,* and then subjecting the residue to the action of 
slightly acidulated methyl alcohol or acetone or both . 5 

The fibrin is obtained in the form of threads* It is 
• • 

washed with distilled water till quite white and is then 
either dried, or treated wet with pyrolusite® and 
sulphuric acid. The product is butyric acid, which 
enters into the manufacture of butyric ester, much 
used in combination with other esters and with spirit 
in the preparation of fruit essences, c./f., of apricots, 
peaches, etc. 

Even if the municipalities fail to set up industries 
in blood, it is not too much to expect them to bestir 
themselves to stop the daily waste in their abattoirs, 
by carefully collecting and exporting the raw material. 

It is easy to prepare tJood for transport in gunny 
bags, to any distance, provided all the processes 
are carried through as quickly as possible to prevent 

1 Proctor, Leather Matin fact tire (1903), p. 337. m 

* Notter & Kir tli, Theory atul Tracticc of Hygiene (1890), p. 803. 

3 Jottr. Agr. Deft., Australia, Vol. XVI., Marcli 16, 1908, p. 106. 

4 Jour. Soc . Client, hid nstrics. Vol. XII. (1893), p. 500. • 

c Ibid. p. 459. 

6 On tlic occurrence of pyrolusite in India, see Manganese- ore^Drfo- 
sits in India in Mem. Gcal . Surv. Iud. (1909), Vol. XXXVII, ^ 

16 « 
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Bone. 


decomposition. lilood is coagulated l?y boiling, the 
coagulated part being removed as it rises by«means of 
a scoop and dried very thoroughly in« the «air. 1 To 
produce Ihe best results, however, the* concentration 
should be effected in a ^team-jacketed boiler. There* 
is also another process for drying and preserving 
blood which involves the use of lime. 2 

About 22,150 tons of bones, valued at Rs. J2*44 
lacs, 3 * 5 are exported annually from Karachi*fifter being 
crushed by a Greek firm that has secured an absolute 
monopoly of the trade. With the exception of camel- 
bone, which is sometimes substituted for ivory in 
Hosliiarpur inlay work, 1 and is made into toys 
and other fancy articles by a few artisans, in Delhi, the 
material is not utilised in any craft in the province. 

The possibilities of a domestic industry in ox, camel, 
and buffalo-bone, apart from its use as manure, nviy 
be realised from what is done in China/' After carefully 
removing the marrow for use as food, the Chinaman 
boils the bones to recover their fat, which he sells to 
the candle-shops. He then turns all the large and 

1 SimmoiuL, Wit^tc Pioducts (1870), p. 70. A thorough drying is 
absolutely essential. 

2 Koran account of this proccs see Roller, TFiis/f Products , p 29. 

4 Bones fetch about Re. 1-1 per lfiaund delivered at the railway 
stations. 

A IJoshnirpitr Gazetteer (1904), p. 148. There are a few men at 
Ljicknow and Saharanpur in the IT. P. who make paper-knives, pen- 
holders, etc , of hone, and sell them at the railway stations [Chat- 
ter iee, 7 ndnstrics of the l T nt ted Pri,vi ticcs, p. Artistic snrni&dduis 

(antimony-boxes) are made of camel-bone in Veshawar, and the same 
material is used for the white bosses on the lac work of Dcra Ismail 
Khar* 

5 Consul-General Hosie, Report on the Province of Ssmh'nan (Blue 
^Took, China, No. 5, 1904), p. 821. 
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hollow on^s nn^'i lathe, and makes them into opium- 
cups, \v llich life polishes lirst with a wet braid of the 
stalks of. Eq inset u in I licutalc L. f and then with dry 
bone-sjiavings. Kbit bones, "useless for cups, are planed 
and made into dice, brush-ljacks, buttons, etc., and 
waste pieces are pounded up for manure. The 
material is similarly utilised in Chicago in connection 
with the meat-packing industry, enormous quantities 
of knife-handles made of it being shipped to ICngland 
every year. A man iy that city knows a secret process 
by which he makes bone-dust into billiard-balls . 1 

A few men in Delhi make combs of horn, otherwise Horn, 
this material is not put to any industrial use" in the 
province. 2 

Horns of all kinds, chiefly those of the buffalo, are 
annually exported by the hundred thousand from 
India to Europe for manufacturing purposes . 3 In 
Germany, for example, they are made into an enor- 
mous number of art icles, sir h as paper-knives, spoons, 
combs,* scale-pans, shoe-horns and pen -holders/’ 

1 Dip. anti i o/ts. K p , Ann. JSV#\, 2,536 (1901), Tr title oj Chicago 
Jor WOO , pp. 29-60. 

2 One Faleli Muhammad, an mdinary shopkeeper in Malcikotla, 
can make horn buttons to order. For an account ot the industry in 
ntliei parts ot India, see Watt, Inthnn Art nt A////, /*iss//h, and Chat- 
ter jec, 1 ut/nstrirs of the Unital Prooi tiers* pp. 191-2. 

- 1 The Punjab expoi led 0,812 niaiinds, valued at Rs. 69,167, in 
1900-10, almost all to the United Provinces. 

* A set of loot-driven machines to manufacture combs of horn. 

• 9 

wood, celluloid, etc., costs Rs. 825 (C. I. F. Niircnbjry, Germany). 

About 120 to 400 combs can be made per day, according to size of 
combs and capacity of^’orkman. 

E A complete plant to manufacture from 60 to HO gross of ordinary 
pen-hoklers v such as are largely sold to schoolboys in India, ^in 10 
hours, working partly by hand and partly by power, costs Rs. 4,000 
(C. I. F. Nurenbcrgh Power required about 5 H.P. ^ 
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by individual artisans, working with/ simple imple- 
ments in their homes. Not a particle of horn is 
thrown away. Even the waste pieced, when solid 
enough, are softened by heat or treated with a* satura- 
ted solution of potash and lime, and pressed into 
buttons, pipes, etc., which are finished by carving 
with a knife. Refuse unfit for any other purpose is 
used as manure . 1 

There are various processes for working this 
material. The English method is to soften it by a 
preliminary immersion in cold, or sometimes hot, 
water,, and afterwards in an acid bath for about 
two weeks. In Ratnagiri, pieces of horn are kept 
moist in cocoanut oil, and healed before, a lire for an 
hour or more till they become almost its soft as wax. 
They are then fashioned by hand or in moulds, and 
finished with a lathe and some other simple locals. 
The polishing is done witli the moistened dry leaves 
of a tree found in the locality . 2 

The latter is undoubtedly the best process, as the 
heated oil saves the horn from becoming charred or 
discoloured. Further, a small portion of the oil is 
absorbed and helps to consolidate permanently the 
fibrous structure of the material, at the same time giv- 
ing the finished articles an exceptional translucency . 3 

The industry, if organised on proper business lines, 
ought to succeed in the Punjab, where the raw 
material is most abundant. There is, besides, a wide 
and expanding market for the finished products. 

In Sambhalporc (Moradabad District, U. P.), it is used as a manure 
for potatoes. 

* i^icus gibbosa var. parasitica . . •• 

^ 3 See Agrictiltural Ledger, 1897, No. 20, pp. 2-3 ; Roller, Waste 
• Products , pp. 118-9, describes various processes. 
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which, if. well', finished, could profitably be exported, 
not only to the 6>ther provinces of India, but to Europe. 

The hoofs <Jf cattle are universally wasted, as it has Hoofs, 
not ocourred to any one even to collect and export 
them. One exception, however, must be mentioned. 

The blacksmiths of Multan use a mixture of salt and 
the ashes obtained by burning the hoofs, as a kind of 
flux to prevent the oxidation and softening of iron 
tools during the process of heating- 1 

Great quantities of hoofs used once to be sent from 
the United States to Japan, where they were put to 
various uses. A heavy export duty stopped this drain, 2 
and now they are. made into buttons and knife-liandles 
in Chicago, tlje waste being used in the manufacture of 
cyanide of potassium. 3 

The gut or intestines of every living creature can be Catgut, 
m^de into a string of immense strength and wearing 
qualities, commercially known as catgut. 

In this province the guts of bullocks and buffaloes are 
as a rule thrown away, the edible portions being 
occasionally sold for food. Those of sheep and goats, 
on the other hand, are everywhere made into strings for 
musical instruments, cotton-cleaners' bows, and, aljove 
all, sporting requisites, and, packed in salt, are also 
exported to Europe. 1 Raigars engage in the industry 

1 The aslies of the horns and hofcfs of animals and common salt 
are used in Kuropc in the manufacture of steel. The processes 
known as “ case-hardening-’* 

2 Dip. anti Consul. Rtp., M/st. S<rr. 9 N->. 581 (1002), Cattle amt 
Meat Trade of the U. Sffp. 20. 

» Dip. and Cons . Rep Ann. Scr ., No. 2566 (1901), U. S., Trade 
of Chicago foi+JUe year 1900 , pp. 29-30. % 

* 269 maunds of sheep-gut were exported from Karachi in _ 
1909-10. ^ 
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Tho Sialkot 
industry. 


in Hissar, Delhi and Gurgaon, Pinfa»- aird .Mira>,is in 
Ambala, and Cliuhras and lvaslimiris j*.i Sialkot. 
Kxcept in the last-named place, the \vt>rkej« are scat- 

I 

tcrcd unci entirely without organisation. 

About Rs. 5,000 woulli of gut is annually consumed 
in Sialkot city in the manufacture of tennis and 
badminton rackets, etc. The gut-makers, financed 
by the large firms, purchase the intestines of sheep 
and goats (rom/a), locally or from otlu*r cities, at 
1-4 to 1-8 per hundred, •and subject them to a 
primitive process of preparation. The material is* 
lirst soaked in water for 12 hours, and then scraped 
continuously with a shell for two days. in the summer, 
and eight in the winter months. The pieces are 
finally joined together, twisted and dyed. 

I besides rontfu catgut at from 10 to 45 yards for a 
rupee, an inferior variety, known to the tradc^ as 
44 white Sialkot gut/’ which sells at from o5 to 70 yards, 
is obtained from pnflut, or the flesh of the back of old 
cows and bullocks. The raw material is obtained in 
strips about two feel long, and is prepared in the same 
way as goats' intestines, except that the soaking takes 
longer. 

The industry has been highly developed in Furopc, 
where the intestines, not only of goats and sheep, but 
of every species of cattle are utilised. The largest 
are everywhere used fof sausages, while in France a 
*ery strong cord is made from the intestines of horses, 
donkeys and mules, to be used with light machinery in 
place of leather belting. \ 

The process followed is almost as simple as in 
India, but far greater care is devoted to hygienic details 
Nind the manipulation of the raw material. 
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The intestines Vire first cleaned and then scraped 
with a small plate of copper with a smooth semi- 
circular li<Mc. *This removes ^he external membranes, 
•which ate used for the cords of battledores and rackets, 
and for sewing together the ertds of intestines. The 
scraped gpt itself is either spun to the required 
thickness on ah ordinary spinning wheel, or dried for 
exportation by stretching over frames in an artiliciallv 
heated chamber. 

Fuw chemicals are •used. For ordinary gut, all 
*t hat is wanted is a solution of two ounces of crude 
carbonate of potash in a gallon of water, but for \^olin- 
strings, four ounce-, each of caustic potash qnd carbo- 
nate of potash# are dissolved in 3 to 4 gallons of water. 
Common salt and bleaching powder are used to 
prevent the guts from putrefying. 1 

'£he leaner the sheep the stronger the gut, so it is 
not surprising that the emaciated flocks of Italy sup- 
ply three-fourths of Europe's demand for the material. 

The Indian animal excels even the Italian in leanness, 
and ought therefore to yield the best catgut in the world. 

The industry is commended to the notice of men 
with little capital, but plenty of energy and enterprise. 

Glue 2 is made from various nitrogenous animal Glue, 
tissues, such as clipping*? of hides and skins, waste 
pieces of leather and old shoes, bones, sinews 3 and 

1 For fuithcr information oil catgut generally, sec Spoil’s Wort^ 
shop Receipts, Vol. J. Art. Catgut. 

2 O 11 the subject generally, see Sadtler, / m lust rial Organic Chemistry 

(1908), pp. 338 ct seq. Sfpon, tVorkshap Receipts, Vol. II. Art. Cltte. 
Roller, IWislc Products ^1902), pp. 42-45, 83-84 and 132-135. • 

;i 65,281 maunds of sinews and other refuse used for the manu- 
facture of gluo^ known to the trade as bone-sinews, were shipped 
from Karachi in 1909-10. The exports were almost entirely to , 
Antwerp and Hamburg. 
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entrails, the bony cores of horns, and tl?e skins of cats, 
dogs, and other animals. <• «, 

Glue and gelatine are merely varieties of„ the same 
material, the difference lying in the greater adhesive 
power of the former, and the purity of the latter. 
Glue is chiefly made from tannery waste and leather, 
and is used by the carpenter and the joiner. Gelatine, 
usually extracted from bones by a very careful treat- 
ment, is much used in European kitchens and is also 
put to many medicinal and industrial uses such as 
the manufacture of capsules, court-planter for wounds, 
and bromide and chloride of silver emulsions for 
photographic dry plates. Mixed with glycerine it 
makes an elastic mass used for hectographs and 
printers’ rolls. 

Glue-fat, or lime-soap, consists of the fatty parts of 
the raw materials saponified by lime. It is a useful 
product of glue manufacture, as mixed with mineral 
oil, it can be made into machinery-grease. 1 Another 
by-product is the residue of the boiling process, called 
44 scutch,” which is a valuable manure. 

The Hindus consider glue impure, and use it very 
sparingly, but a certain amount is manufactured in 
Lahore, Amritsar and Delhi, by Mohammedans, and 
sold at about Rs. 10 to 13 per maund. It is a very 
inferior product, and has to be rejected in favour of the 
imported commodity foV all the better kinds of work. 
rCnglish glue costs Rs. 28-5 per maund in Sialkot, 
where from 60 to 70 maunds of it are yearly consumed 
by makers of sporting requisites ai me. 

There is no difficulty in making glue in India, but 
the manufacture of gelatine is a highly- specialised 
1 Holler, Waste Products, pp. 188*9. 
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industry, requiring much experience rather than scien- 
tific knowJedgeV There would appear to be an open- 
ing for an»up-ti>-date glue-factory at such places as 
.Rawalpindi, Sialkot, Amritsar, and Delhi. 1 

The ivory industry of the proyince is very unimport- 
ant. 2 It falls into three divisions : ivory-carving 
proper, inlaying and turning. The first is prac- 
tised in a single workshop in Delhi, where the craft 
has been developed to a high pitch of artistic merit, 
and by a few artisans Jn Amritsar, who make small 
•figures, boxes and combs. The art of inlaying wood 
with ivory is the monopoly of Jullundur and Hosliiar- 
pur, but bangle-turning is general throughout the 

m 

province. A £ew workmen at Ludhiana and Jagraon 
make billiard-balls for export. 

The raw material used for the best articles comes 
from Africa, and costs from Rs. 19 to 25 per seer in 
Amritsar. Inferior work, such as Hoshiarpur inlay, is 
done with Indian ivory costing from Rs. G to Rs. 15 
per seer. 

The manufacture of shell buttons and rings in Mal- 
sian and Nurmahal, in the Jullundur district, is of 
interest as illustrating the possibilities of small qpt- 
tage industries in this country. A blacksmith of 
Malsian is said to have learnt the craft in Madras and 
America, and introduced it into his native village, 
about fifteen years ago. * 

1 A complete factory handling daily five tons of bone for glue 
could be established for al^put Rs. 33,000 (C. I. K. Alton a, Germany). 
Xhe products obtained w #u]d be coarse bone-meal about 50%, waste 
16%, fat 14%, and wailer 20%. About 20% of glue would be re- 
covered from the bone-meal. 

* For a complete account of the ivory industry of the province, 
see Ellis, Monog. on Ivory Carving in the Punjab, 1900 
17 
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The processes are simple. Shells cfoU-ected, from the 
Beni river and elsewhere are first boiled, -and then 
washed with lime and pounded glass. They ure finally 
cut, polished and drilled, with the aid of some dozen 
implements, among which are a knfirn or clipping 
tool, three varieties of drills for making cavities ancl 
holes, a kirkdva for working designs on buttons and 
rings, and a grindstone for polishing and smoothing 
the edges. 

The shells cost a rupee for l/> to 32 seers. The but- 
tons sell at one-eightli of an anna to six annas a 
dozer), and the rings at three to twelve annas a dozen. 
An average artisan earns six annas a, day. 

There was a time when fifty person*} earned their 
livelihood in Malsian by button-making, but their 
number has now dwindled down to sixteen. These 
goods have ceased to be popular because they have 
neither finish nor durability. The entire output, per- 
haps Ns. 3 50 per month at present, is usually bought 
up by one of the artisans, who hawks the artic les all 
over Northern India from Peshawar to Shillong, taking 
care not to go to any customer twice. 1 

Peacocks’ tails are occasionally made into fans and 
similar fancy objects ; but a more modern industry 
has sprung up in white f«Tvvls’ feathers, which are 
extensively used for shuttlecocks in Sialkot, a single 
firm consuming as many as 102,000 annually. A fowl 
yields on an average 25 feathers, which sell for an anna 

*- Besides bad buttons, Malsian is also noted for false coins, cur- 
rent as well as ancient. It is notorious as the headquarters of a tribe 
of Mohammadan goldsmiths who counterfeit His Majesty’s coin in 
L% ~ many of the principal cities (if India. — Jnlliindur District Gazetteer 
‘ (1004), p. 20S{. 
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rind a liajf* li may be possible to bleach the coloured 
ones, which ar\ now wasted, by one of the numerous 
chemical«procssses given in Spoil's "Workshop Receipts . 1 

Large quantities of fowls' feathers are imported 
into the United Kingdom, at>out two-thirds coming 
from China and the rest from Japan, Germany, France 
and the United States. "They are chieHy used for 
stuffing beds and cushions. 

Feathers for the Knglisli market must be soft and 
downy, lienee the shafts- and barbs must be separated 
1 from the larger ones* and rejected. l>irt and foreign 
matter should also be removed, as far as possible, 
before pressing into bales. The present London prices 
for J apa n esc^ feathers are as follows : ordinary dark’ 
1 f <7. per lb.; light yellowish, 2L/. per ll>.; white, 5 \d. 
per lb.; c. f. and 1 . terms. It is probable that Indian 
feathers would have about the same value, but it is 
impossible to slate this definitely until their quality is 
kn own. 


1 Vol. 1. Ait. I lie uc.U t //y, |> Itfo. 



CHAPTER X. 

Chemical Indi stries. 

<r 

Various su hstances used in r the arts, such ns alum, 
sal-ammoniac, etc., are manufactured by crude and 
primitive methods in the Bun jab, but their quality 
is generally inferior and the output' comparatively 
insignificant. Chemical industries in Mic European 
sense of the term can hardly be said to exist, though 

the essential conditions supply of the raw material 

and market for the manufactured products are pre- 

sent in many cases. 

Before passing on to details, however, a warning 
must be recorded. Many young men are at present 
under the impression that if they gain some know- 
ledge of manufacturing processes in India or in 
Europe, they will forthwith be in'a position to organ- 
ise, if not to create, some branch of chemical indus- 
try- Now, the difficulties involved in many of the 
more important manufactures, such as that of acids 
a^nd alkalis, have been worked out in such detail, 
that, except in cases where keen competition demands 
supervision of an exceptionally i^igli order, science 
has really little further to say on v the matter. It is 
impossible to insist too strongly on the importance 
^of business capacity, training and connections in 
# the creation of chemical industries. 
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The base? of^ifl these industries is sulphuric acid, 
and until this 4 can be produced cheaply in India, 
many raw materials must remain unused, or be ex- 
ported* to be utilised in more fortunate countries. 
Copper pyrites, one of its commonest sources, occurs, 
as already mentioned, in some of the Simla hill-states 
and in Kulu, but the extent and the commercial value 
of the deposits have yet to be determined. 1 Unless 
rich ore-bodies are discovered very close to acid 
factories, the actual freight on pyrites per sulphur 
unit will probably be much higher than the freight 
on Sicilian sulphur, and the difficulty both of burning 
the former and -of getting rid of the wastp products 
will more than balance the cost of Sicilian sulphur. 

There are two sulphuric acid factories at I>ellii, 
one of which has only recently been started, with an 
anjiual outturn of 50,000 and 125,000 lbs., respectively. 
This is chiefly consumed in the city itself by the 
coppersmiths and, before the new carbonic acid gas 
works 2 were set up, was also in demand by soda-water 
makers. 

Two factories are also at work in Lahore, the larger 
one producing about 56,000 lbs. and the other 
48,000 lbs. yearly. ‘The former has arrangements for 
turning out 160,000 lbs., if there is sufficient demand, 
and manufactures besides small quantities of hydro- 
chloric acid, nitric acid and ferrous sulphate (fcas/s). 

i ^___ m 

1 The pyritic shale which occurs above and below the Dandot 
colliery, in the Salt I^inge, is unsuitable because of the large 
proportion of organic^ matter it contains, f Rcc. Gcal . Surv. hid 
Vol. XXXVIII. (1909-10), p. 34.] 

The survej^of the sulphide ores of the Punjab forms part f>f the 
programme of the Geological Survey for 1910-11. 

9 See p. 136 infra. % 
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The chief customers for the sulphurio a.oid are the 
soda-water factories of Lahore and ou^-stations, while 
sulphate of potash, the by-product of tlie« industry, 
is sold as manure for tea at Ks. o-8 a maund. • 

There is no reason wjhy India should not produce 

all the sulphuric acid she requires . 1 While freights 

on Sicilian sulphur arc comparatively 'low, both 

shipping and railway rates for carrying the acid 

are so heavy, and the conditions as to packing, etc., 

so severe, that, thanks to their .protection, the Indian 

manufacturer can allord to use comparatively primi-* 

tive methods and yet make his business pay in the 
« 

seaports as well as at the large inland centres. A 
minor obstacle in the way of the industry is the lack 
of suitable acid-proof jars, 2 but the real difficulty 
is a commercial one. Manufacturers must learn to 
push their product on the market and to control the 
rate of production so as to keep pace with the supply. 

A capital of about three lacs is required for an up- 
to-date sulphuric acid factory.-" 

The Indian alum industry was formerly consider- 
able, but the importation of the cheap Kuropean 

4 • 

1 The average yearly imports ol the acid into India amount to 
lH),25a cvvts., valued at Rs. G. 17, 547. 

2 Cf. Chapter XIX. 

The “ contact 99 process ot making sulphuric acid, /a*., by 
passing sulphur dioxide and ai^ over platinised asbestos, is now in 
vogue in tiennany. (liven a cheap supply oi sulphur and careful 
llianagcmcnt, this method can be made to yield a large profit, as it 
requires very little fuel and not much capital. Pyrites may be used 
as a source of sulphur, and calal\sts othei\than platinum, <r.g., ferric 
oxide, may be employed. For further information, see Roscoe and 
ScTiurlemmcr, Jnorg. Client I. p. 423, and Lunge, Sulphuric Acid 
and^Alkali, 3rd ed. 

On sulphuric acid in India generally, see Rcc. GcoL Snrv m lnd 
Vol. XXXIX. (1910), pp. 270 ci scq. 
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product, fhkiefly from the United Kingdom, has practi- 
cally destroyed^ it. Alum is, however, still extracted 
from pyritous^ shale at Kalabagh, where there is one 
^factory* and at Ivotki, 11^ miles off, where there are 
three. These four together, turn out about 7,000 
mauncls per annum, valued at Rs. 30,000, which is 
exported to -various tanning centres. The price at 
Kalabagh varies between Rs. 4-8 and Rs. (> per maund. 

The raw material is mined in a very desultory 
fashion, and the process of manufacture is primitive. 

• Improvements are specially desirable in the manner 
of roasting the shale, which is now done in the open, 
thus causing considerable loss, and also in the con- 
struction of the lire-chambcr for the boiling pans. 
Great care is necessary to regulate the heat, as an 
excess of it is very wasteful. What is of even greater 
importance is the substitution of gypsum, which is 
abflndant in the neighbourhood, for lime in the lining 
of the various tanks. In the present process, the lime 
destroys over Rs. 6 worth of alum daily in each 
factory. 1 

Alum is largely used not only in tanning, but also 
in dyeing, as a si xe and weighting material for paper, 
and mixed with sawdust, as a lireproof material for 
safes. 2 Kalabagh alum *is unsuitable for most of 
these purposes on account of the large quantity of 
iron it contains. For the *xiore delicate dyes, for 

■ - " " — • 

1 For a complete account of the industry, see Darn, AUtm Manu- 
facture at Katabag/i, in A^r: ( Uo/ m S/tri’. hut. (J9IO;, Vol. XL. pp. 205 
et seq . 

2 An average quantfty of 15,304 cwts. of alum a year valued^at 
Rs. 69,795 was imported at Karachi during the period 190^-09. 
The average yearly import into India during the same period was 
68,048 cwts., valued at Ks. 3,00,515. 
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Carbonic 
acid gas. 


example, the chemical must be of ^extreme purity, 
the presence of less than ’001 % of irpn rendering it 
unsuitable. Kalabagh alum could, no doubtj be puri- 
fied to the required standard by suitable methods. 
It may be possible, for example, to precipitate the 
iron as basic iron sulphate and allow it to settle 
after the alum liquor has been concentrated to a 
specific gravity of 1*40. But the process appears to 
be practicable only in a properly equipoed factory. 

• There is possibly an opening for an alum factory 
at Dandot, which is nearer the markets than Kalabagh 
and has abundant deposits of shale with a large 
sulphur content. 1 * * * The success of. this industry 
hinges, however, on the possibility of underselling 
the imported article in the large industrial centres, 
freight rates to which are heavy. Dandot alum would 
further have to compete with alum manufactured 
from the aluminous laterites of Katni and other more 
favourably situated centres. 8 

Carbonic acid gas, for the use of aerated water and 
ice factories, is made at Sujanpur by the Sugar Works 
from jaggery and molasses. A branch factory of 
the Sardar Carbonic Oas Co., Ld., of Bombay, has also 
been set up at Delhi. The producers, gas-engine, 
absorbers, purifiers and compressors of the Delhi works 
are stated to be of the most modern type, and to be 
capable of producing 1,600 lbs. of liquid gas per diem, 
without smoke, smell, or noise. The raw material 

1 In this connection c/. Appendix VI. 

* A considerable proportion of the alumina manufactured at the 

L»arn£ works of the British Aluminium Co. is used foj the manufac- 

ture of alum in Manchester and other places. 
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used is jcharccKtl, 3,200 lhs. of which not only yields 
the dail> quot'f of gas, but also produces the 60 H.P. 
necessary for driving the machinery. 

Ammonium chloride or sal-ammoniac ( un itsluirfar ) 
is used in pharmacy, as well as for various indus- 
trial purposes, such as the tinning and soldering of 
metals, the operation of forging the compound iron 
used for country gun-barrels, and lastly, as a freezing 
mixture with nitre and water. It has been made for 
ages by the potters ii^ the Kaithal and Guhla circles 
of the Karnal district by a primitive process. Bricks 
are made of the slime of certain ponds and burnt. 
The material found encrusted on the burnt bricks is 
sold to the shopkeepers who submit it to sublimation 
in glass retorts. The annual outturn of naushadar 
is estimated at 2,300 maunds. It sells at about Ks. Jf> 
a maund 1 and is exported to Amritsar, Fero/pur, and 
various cities in the United Provinces. 

Crude carbonate of potash (jao-khdr) is much used 
in India in medicine and the arts. In Europe the 
pure salt is essential in the manufacture of potash- 
glass and in various textile and dyeing processes. 
After being caustfcised, it is largely employe^ in 
soap- making. 

In the Punjab it is manufactured from the ashes of 
various trees and plants, the chief of which are 2 : — 
Butea frondosa (dhtik) \ s Hordeum vuljgare ( Jao) 

Calotropis gigantea (rtA) Luff a aegyptiaca ( [t/irai ) # 

Cassia Fistula ( awalt&s ) Ccdrus Deodara (deodar} 


1 The portion of the naushadar which is formed in the moutli of 
the retort is distinctive] v called flifil. It is used in the preparation 
of surma for the eyes, and is sold at Rs. 40 per inaund. 

* Badcn-Powell, Punjab Products, p. 97. 

18 . 
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Large tracts of mountain lands, as* f,or example in 

• * 

the Simla Hills and in Bashahar, arp covered with 
various species of wormwood (Artemisia), fhe ashes 
of which contain a high percentage of carbonate of 
potash, but are not use^l except as manure. Without 
being so sanguine about large profits as Sir George 
Watt, 1 one might suggest the extraction of the salt 
to the hill-folk as a profitable industry during the 
long winter months, when they have very little else 
to do. 

Potassium nitrate (saltpetre, nitre, s/iord) occurs 

largely as a saline efflorescence in most districts in 

the Punjab, chiefly near rivers and deserted village 

sites. It i& recovered by exhausting the saline matter 

/ 

in the nitre-bearing earth by the percolation of water 
through it, and by the evaporation of the liquor so 
obtained by heat. 2 The crude saltpetre thus obtained 
is taken to the refinery. 

1,085 licenses were issued in the Punjab in 1908-09 
for the manufacture of crude saltpetre, which was 
handled by 29 refineries. The total exports by rail 
amounted to 154,317 maunds, valued at Ks. 8,10,158, 
and of this about 60,000 maunds went to Calcutta for 
shipment to Europe. 5 

Hissar, Gurgaon and Montgomery are the prin- 
cipal saltpetre-producing districts of the Punjab. 
In Karnal, too, there a considerable industry, 
about 4,000 maunds being exported every year from 

1 See his Comm. Prod. hid.. 11 . 50. 

2 For an account of the process, see Watt, Comm. Proti m Ind., 

p. 

a Administration Report, N. 7. Salt Revenue l)cp m (1908-01*), p. 2fc. 
• • 

The figures 011 page 15 do not appear to have been checked by those 

given in the Punjab Internal Trade Report . 
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the reHngries at *K:irniil, Panipat and Kaitlial. The 
Oujranwaila district has a factory at Clihapanwali 
( talisil Khangfirli Doyran) with an output of 5,000 
niaunds per annum, valued at Rs. ;Jl,000. There 
are seven works at Kamar Mash an i in the Mianwali 
district. 1 

Tlic use of saltpetre for preserving meat and fisli is 
not unknown in India, but the mineral is chiefly 
employed yi lac and cochineal dyeing, as a flux in 
glass-making, and, ab*>ve all, in the manufacture of 
* fireworks. The Agricultural Department is now mak- 
ing experiments to determine its value as a fertiliser. 
Formerly it was largely exported to Europe, where 
it was in gre^t demand for the preparation of gun- 
powder as well as of nitric acid. Hilt other explo- 
sive compounds have now been discovered, and for 
nitric acid the potassium nitrate of India has been 
displaced by the sodium nitrate ol Chili, which is 
found to be more economical. 

The chief Punjab salt-deposits are at Kliewra, 
Ware ha and Nurpur in the Shahpur district, and at 
Kalabagh on the Indus ; but about 26,000 maunds are 
manufactured in a, group of villages known as .the 
Sultanpur Mahals rn the Rohtak and Gurgaon dis- 
tricts, by the evaporatioif of brine raised from wells. 2 
An impure salt containing only from 60 to 70% of 
sodium chloride is obtained from open quarries at 

1 There are two lar^^f factories in the Rahawalpur Stale with a 

total annual outturn c/ about 8,000 maunds. Mr. Rose reportcc^ to 
the Durbar in 1904 that the manufacture of saltpetre was capable of 
expansion in 4lie Sadikabad Tahsil of the State. • 

2 For a description of the process, see the G nrgcion D/s/; id 

Gazetteer , now in the press. i 
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Guma and Drang in the Mandi State for consumption 
in the hills. f 0 

The Mayo mines at Khcwra have an • inexhaustible 
supply of the purest rock-salt, of which 30 lacs of 
maunds are annually extracted. This does not in- 
clude the large quantities of salt in a powdered state, 
which has so far had no market. Part of this powder 
is utilised for filling in old workings, while the rest 
is heaped outside and becomes a nuisance to the sur- 
rounding fields, where it is ofttyi carried by the rain. 

The Salt Department is prepared to deliver an mi- * 
ally about two lacs of maunds of this waste salt in 
wagons at Khewra station at six pies per maund, free 
of duty, for industrial purposes. This ^charge does 
not, of course, include the cost of picking, screening 
and other operations which might be undertaken at 
the request of the purchaser. If a larger quantity is 
required, it can be supplied from the waste in tne 
Depot enclosure at the same price plus the cost of 
digging out the weathered portions. 

The production of sodium sulphate (Glauber's salt) 
from common salt by the action of sulphuric acid is 
the # lirst stage in the Le Blanc process of soda manu- 
facture. It is called khuri in the Punjab, where it is 
obtained from r* : h 9 an efflotescence on the surface 
of the earth consisting of varying proportions of 
sodium sulphate, sodium carbonate and ammonia 
sirits. 1 

The process is very similar to that pursued with 
crude saltpetre. ^ 

1 Mr. Bose reported to the Bahiwalpur Durbar in 1904, that in 
extensive tracts of kallar land in the State the soil contains as much 
as 33% of sodium chloride (common salt) and also a lar^c proportion 
#of sulphate of soda, which could probably be utilised. 
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The best (sodium sulphate produced in India is that 
of Behar* called* patna khari . It is universally pre- 
ferred to a omraon salt for the curing of hides. Sodium 
^sulphate is chiefly used in Europe in the manufac- 
ture of wood pulp. 

Sodium carbonate is obtained in the Punjab in a Sodium 
crude form called snjji from r*'h or soda-soils by 
washing. It is also recovered from the ashes of the 
Idnd plant (Satsola fa ( nfa) in the Jliang, Montgomery, 
and Multan districts, ajid from those of the kangan 
'ithrir ( Ilcilaxylon rccurviun ) in Shah pur and in the 
Baliawalpur State. 1 * 

In Europe it m is a product of the ammonia-soda 
process preparatory to the manufacture of caustic 
soda. Tn the electrolytic process it is obtained by 
passing carbon dioxide through caustic soda.- 

Crude carbonate of soda is of much importance in 
lhe*Indian arts. It is used in dyeing, bleaching, and 
glass and paper-making, and also, to a small extent 
still, in the manufacture of country soap. The culti- 
vator often neutralises with it the organic acids in 
cane-juice when boiling it for making jaggery. 3 

Caustic soda is largely consumed in the Punjab Caustic sod. 
in the manufacture of soap. Amongst its possible 
important uses are the refining of oils, the preparation 
of wood-pulp 4 5 and the extraction of alumina from 
bauxite/’ • 

1 For an account of thc^ruccsb, sec Watt, 2 J rod. Ind. 9 p. 113. 

* See injrd . 

3 Watt, Comm . Prod.*Iud. 9 p. 55. * 

* See p. 89 supra. 

5 Holland, lTidian Bauxites , in A *cc. Gcol. Sitrv. hid. Vol. X 1 1 . 

(1905). 
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Tlie production of caustic soda, the raw material 
for which, viz., salt, is abundant /n th«i Punjab, 
would seem to offer a great opening to*capitalists. A 
cheap supply of the chemical would not only^jive an c 
immense impetus to several existing industries, but 
also lead to the establishment of many new ones in 
llic province. There arc only two suitable methods 
of manufacture that need be considered the ammo- 

nia-soda process and the various electrolytic pro- 
cesses. The Le Blanc is out qf court, if only because 
of the large quantity of fuel as well as of sulphuric^ 
acid required. 

m 

The electrolytic processes, of which the Kastner- 
Ivellner is" the most economical, are simple, and con- 
sist in subjecting a solution of common salt to elec- 
trolysis. They all require cheap power and an 
unfailing supply of lime and salt. The products are 
caustic soda and chlorine, the latter in sufficient 
quantity to yield 2-1 tons of bleaching powder to 
1 ton of caustic- There is very little demand for 
bleaching powder in India so far, but large quanti- 
ties 1 of it would be required for the manufacture: of 
wood-pulp, and it could also be used with great 
advantage as a disinfectant in Indian cities. Chlorine 
is used in the extraction of gold from the 44 tailings" 
of the goldfields, and the South Indian miners would 
probably be glad to obtain a cheap supply of the gas. 

•» The electrolytic process pays at Niagara, where 
electrical energy costs about 4 pies per unit of 
kilowatt-hour. -At Jagadhri, electrical energy would 

1 Vhe yearly imports in all India averaged 47,704** cwla., valued 
at Rs. 2,54,295 in the period 1904-09. 
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be available, frofti the Jumna at 4*25 pies per unit, 1 
limestone* frotxi^. Dehra Dun at 54 annas and waste 
salt from Khevtra at 54 annas per maund. 2 
» The mnmonia-soda process consists in adding to a 
saturated solution of common, salt about one-iifth of 
its quantity of full-strength ammonia and then pass- 
ing carbon dioxide through it. Sodium bicarbonate 
is produced, which on heating gives carbonate of 
soda- The advantages of the process are that fuel 
and power are Illinois factors, and the output of 
^tacli of the soda compounds can be adjusted to the 
requirements of the market. 3 The ammonia vised 
would be obtained from ammonium sulphate 4 or 


1 See notes in •Chapter XVI11. At Rasul, power may be avail- 
able at Jiu anna per unit or even lcr»s when the Upper and Lower 
Jhelum Canals .are completed some years hence. The disadvantage 
of this source will be the irregular working oi the Lower Jhelum 
Curi^i, which is expected to run only 13 days in the month. It will 
further be liable to uncertain stoppages, dependent on the flooding of 
the three hill-torrents that cross the track of the Upper Jhelum Canal. 

2 See pp. 139-1*10 supra, for salt. There are extensive deposits 

of tufacious as well as doKomitic limestone at Delira Dun. The 
ft eight 011 limestone from Dehra Dun is about 1 1 annas per maund, 
and 011 salt from Khewra 4 : ; annas per maund. The rate is capable 
of reduction in either case.* # 

3 The yearly imports into I ndia for the period 1904-09 averaged : — 

Cwts. Ks. 


Hicarbonatc of soda .... 74,861 4,37,157 

Caustic soda ..... 84,557 7,28,157 

Other soda compounds . . * . 124,707 5*13,335 

4 At Giridih the E. 1- Ky. manufacture about 180 tons of sub 
pliate of ammonia per annum which can be delivered at Delhi 
at Rs. 193-7-9 per ton (latysl quotation). The price varies with the 
Rnglish market, that q up tecl at Oiridili being the Kngltsh price less 
freight and port dues. The chemical is guaranteed to contain 
24% ammonia .^N H 3 ). It is said to he of a good grey colour ^nd 
entirely free from arsenic and cyanide. At present most of it goes 
to Japan. 
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ammonium chloride, which would- hav.e .to be im- 
ported, but the item is not very heavj% as aigood deal 
of it would be recovered with the aid- of limestone. 
The great difficulty, however, is the necessity of 
keeping the temperature of the ammonia below 30°C- 
which would prevent a factory on the plains from 
working in the hot weather. 

It has been estimated that the cost of setting up an 
ammonia soda factory in Madras, to produce 3,000 tons 
per annum, would be Rs. 3,. *50, 000, and the cost of 
producing a ton of carbonate of soda as follows : — 

Rs. a. p. 


Salt, 2 tons . . * . 10 S O 

Lime, 1‘2 tons . . . . . . 14 O O 

Kuel, 2 tons (wood and charcoal) „ . . 12 O O 

Ammonium sulphate, say . . . . . f» O O 

Interest on capital and depreciation . . . 18 O O 

Working expenses . . . 30 O O 


Total 89 8 O 

The cost of management, which would in no case 
be less than Rs. 15,000, would raise this figure to 
Rs. 95 per ton. This would still leave a margin of 
Rs. 17 per ton on the present price of the chemical 
in “Madras. 

The safest way to start the industry would be to 
set it up in conjunction with the manufacture of 
some other product of which it furnishes the raw 
material, such as chemical wood-pulp or soap, thus 
ensuring a minimum demand, and safety from des- 
tructive competition. 

f Sodium biborate or borax ( sohagn , or tiitkcil) is 
found on the shores of certain lakes in Tibet and is 
deposited with sulphur by hot springs 'in the Puga 
. valley of Ladakh. Jagadhri is the great entrepot of 
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the trade* fc>r the Punjab and annually imports about 
4,000 matinds by way of the Naini Tal district or Simla. 
The m&terial is purified intone of the four refineries 1 
* and then railed to Delhi and Amritsar for distribution. 
In former years there was a # large export to Europe 
through Bombay, but this has ceased in consequence 
of the discovery of limitless deposits of the mineral 
in Nevada and California. 

The price^of the unrefined borax at Jagadhri aver- 
ages Rs. 7-8 per mauntl, and of refined about Rs. 11. 

Borax is extensively used in this country in medi- 
cine and as a mordant in dyeing and cal ico-prui ting. 
It is indispensable to brass-founders and the makers of 
glass beads. • The candle-maker treats his wicks with 
it in Europe. In India, as in Europe, it enters largely 
into pottery glazes and enamels for metallic surfaces. 

popper sulphate, obtained by dissolving copper in 
sulphuric acid, is in much demand in India, especially 
with dyers and calico-printers, and is used directly 
or indirectly in most pigments containing copper. It 
would pay to manufacture it from the copper and 
brass filings and metalliferous refuse that can easily 
be procured from the workshops in the larger centres. 
Taking the raw material at Rs. 45 per maund, 2 the 

following is the cost of the process : 

One maund of copper .... Rs. 45 O O 

Two maunds of sulphuric acid . * • . ,, IO O O 

Other expenses . . . - - . ,, 500. 

Total Rs. 60 O O 

1 The refining process is very simple and consists in dissolving 
the crude borax in water in large iron pans which are heated over 
a fire. The 1 v>rax solution is decanted into earthenware pot^ and 
allowed to crystallize. 

* In Lahore, waste copper is sold at Rs, 30 per maund and in^ 
Qujranwala fc^r less. 

10 
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The result is about four maunds of copper sulphate 
crystals 1 worth from Iis. 72 to 80 anc? giving a profit 
of 20 to 33^ on the outlay. 2 

An enterprising amateur chemist of Amritsar® 1 
makes some profit by* the manufacture of copper 
sulphate from the copper nitrate liquors • which he 
obtains from the refiners of silver. He recovers the 
free nitric acid from the liquors by distillation, and 
then converts the remaining copper nitrate into the 
sulphate by the addition of some sulphuric acid. The 
supply of the raw material is, however, very limited. 

Copper nitrate when ignited gives copper oxide, 
a substance used to some extent as a pigment, and also 
in the manufacture of green and blue glass. 

Lead Oxide. Half-a-dozen persons in Jagadhri earn from 12 
annas to He. 1-4 a day by the manufacture of oxide 
of lead (litharge or muni a sang) by a crude process 
which consists simply in roasting lead with saltpetre. 1 
Lead is imported from Bombay at Rs. 11 per inaund 
by the shopkeepers, who supply it to the workmen on a 
piece wage. Oxide of lead sells at Rs. 12 a maund 

1 A certain quantity of water enters into the composition of the 
crystals, hence the increase in weight. ■ 

* The estimate does not take into account llie cost of the ap- 
paratus, which would be about Rs.. 500, and of the labour, which 
would be the chemist’s own with perhaps a couple of coolies. 

3 L. Shambhoo Nath, a snnar by birth. After passing fhe Anglo- 
Vernaculai Middle Rxaminatian, he joined the district office as a 
eppyist, a post which he subsequently resigned on being refused special 
promotion. He took up privately the study of chemistry, for which 
he seems to have talents of a very high orckr, and now makes a living 
by the manufacture of various chemicals'^ with apparatus largely 
devised by himself. He invented and patented the “ Shambhoo 
gold-testing balance,” the rights of which were recently bought by 
a lodal firm for Rs. 8,000. » 

♦ For an account of the process, see Baden-Powell, Punjab Pro - 
• finds, p, 103, 
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wholesale hi Jagtidhri, and Rs. 16 in Bombay, Calcutta 
and Karachi, to which places almost all of it is exported 
for use as an* ointment ( mar ham ) for wounds and a 
* waterproof paint for ships. The annual output is 
estimated at 500 maunds. TJie industry originated 
in the d^ys when lead was imported from the hills, 
but it is strange that it should survive, under present 
conditions, at such a distance from the markets. We 
have here an illustration of the way in which com- 
merce often persists in. its time-worn channels. 

• Carbonate of lime occurs in two main groups in the Carbonate 
Punjab: (u) as kaukar or concretionary lime, and lime * 
(6) as limestone and dolomite. 

Kankar is widely distributed, and is much used for 
road-building. It yields an excellent and somewhat 
hydraulic cement. 1 

Limestone occurs in immense profusion in the Salt 
Range as well as in the Narnaul district of the 
Patiala State, 2 and in fair quantities in many other 
parts of the province. 

Lime, obtained by burning limestone, is very gener- 
ally used in the dyeing and tanning industries, and 
in sugar manufacture. It is most important a^ an 
ingredient of mortar, which is a cement made of lime, 
sand, and water. 3 • 

Portland cement, or hydraulic cement, is obtainable 
from certain limestones naturally containing the 
requisite ingredients, or may be prepared artificially by 

1 A hydraulic cement.fc’ one that will set under water. 

2 A black limestone, well suited for lime, occurs four miles 
south-east of Narnaul. It sells at the high price of eight annas a 
main id in Dt^lii.- — Hose, Gcol. and Mi nl. Resource s 0 / the Xarnaul 
State in Rcc . Geo!. Sitrv. Ind ., Vol. XXXI II. (1900), p. 59. 

3 For other uses of lime, see p. 142. • 
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mixing due proportions of pure lime wftfc suitable 
river mud or clay. 0 • 

The principal constituents of Portlahd cement are 

lime, silica, alumina and iron oxide. The^e vary « 

considerably, but, roughly speaking, are found in the 

following proportions : t 

Per cent. 

Lime • GO to G4 

Silica . . . . . 20 „ 24 

Alumina . . • . . 6 „ 10 a 

Iron oxide . . r 3 ,, 5 

These four constituents amount as a rule to 9£V 
per cent-, the remainder being small quantities of 
magnesia, alkalies, etc. 

There are two processes of manufacture, the wet 
and the dry. In the former the materials are mixed 
by the agency of water, and in the latter by grinding 
in the dry state. 

Each process consists of three operations, all' of 
which must be very carefully performed. These are: 

(1) Intimate blending or mechanical mixing of 

the raw materials ; 

(2) The conversion of this mixture into a cliemi- 

^ cal compound by calcination ; and 

(3) Pulverisation of the calcined product. 1 

It is very desirable that the clays in the neighbour- 
hood of Dandot and other convenient centres where 
limestone is abundant ^should be tested as to their 
suitability for the manufacture of Portland cement.® 

1 See Art. on the manufacture of Pfolland Cement in Inti . 7>. 
Jo nr 11 Aug. 2G, 1909, pp. 257 ct seq . 

See Appendix IV. Deposits of a pale ffuff -coloured limestone 
occur at Madh and Palana in the Bikaner State, and of a chocolate 
brovV n clay at Bhinasar, near Hikaner City. Experiments made with 
these materials in England show that superior Portland cement can 
1 be made by mixing them. 
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A good dpal of ilioney will have to be spent on experi- 
ments, belt considering the great importance of the 
subject ifr will»be worth while to do so. 

Gypsum or sulphate of lime is found generally in a 
very pure form, and in enorjnous quantities, in the 
Salt Range in association with salt marl . 1 There are 
considerable deposits of it also in the Murree hills , 8 as 
well as in the Kohat district , 3 where it can be obtained 
in any quantity by open quarrying. 

The best known us^ of gypsum is the manufacture 
•of plaster of Paris by calcination. It is in large 
demand, however, in Europe and America as a 
manure for leguminous plants as well as for tobacco, 
potatoes and clover . 4 In Northern India it is largely 
used for whitewashing, for which purpose it is exported 
from Dandot and Khewra. 

Borate of lime is a most useful glaze for earthenware, 
and can easily be made by adding borax to the 
chloride, nitrate, or any other very soluble salt of 
lime. 

* Wynne, Geo/, of the Suit Range, in Mcnt. Gcol . Snr%\ 9 1878, Vol. 
XIV. p. 300. 

2 Raivalpt mh Gazctleejr (1907), p. 169. 

3 Ball, Econ. Gcol. I net., p. 452. 

Gypsum of very good quality is found at Jamsar and other pi. ices in 
the Bikaner State. Plaster of Paris of average quality can be made 
from it, and in the opinion of Mr. Hooper it is very suitable for agri- 
cultural purposes, as it would cost sc* little to grind. It can be had at 
Jamsar railway station at Rs. 3-10 per ton. Selenite, a form of gypsum, 
is found at Luiikaransar. 

Gypsum is not likel^'to be of general use as a manure in the 
Punjab at present, as^the Doab soils contain a fairly large quantity of 
it: It might serve as a corrective to black kullar soils, proviefed it 
could be delayered cheap. 

+ Mukerji, Handbook of liui. Agric. (19^1), pp. 569 ct scq. For other 
crops, see the Proc . Bd. Agri . Ind. (1907), pp. 126-7. % 
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* 

Pharmaceutical chemistry is hardly a subject for a 
lavman, and a few remarks will be sufficient. 

" t 

There are two distinct classes who pi.rcha6>e Indian 

drugs — the hakim and tlie vaid on the one hai^d, and , 

the doctor on the otl^er. The former have so far 

been the best customers, but the latter, too, is now 

« 

beginning to extend his patronage to the local article. 
Many products in high favour with the former class, 
however, are ignored or despised by the latter and 
vice versa , while some are used, by’ both. 

Among the exclusively Indian drugs may beT 
mentioned Fnmaria parvi flora , known as pi! papru 
to zuiufs and shahtara to hakims, the knowledge of 
which came to India with the Moslems. It was once 
much valued by physicians in Europe, but is not now 
used by them. It is one of the commonest weeds in 
the Punjab, infesting, in particular, fields sown with 
wheat, and the dried plant sells at 1£ annas per seer 
in the Delhi bazaar. The extract is largely used as 
an aperient and febrifuge. 

The Punjab produces an interesting variety of 
drugs, many of which deserve to be better known to 
the trade. The seeds of IVithania coagnlans , locally 
known as panic band, contain a curdling ferment 
which should be further popularised in the country. 
The roots of the ratanjot (Onosma echioidcs) are used 
for colouring oils and fats, and have been found to 
contain the same dye-principle as that of the ancient 
alkanct root of commerce. . Haemal ( Pcganttm 
Harmald) seeds have been suggested as a substitute for 
quinine, and are now being investigated chemically in 
Kngjand to determine their active principle*. Among 
medicinal extracts which might be prepared with profit 
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for the I rrdian .aarket, we may mention Aconite, Col- 
chicum, *Datur? and Rhubarb, which have now to 
be imported. 1 * It may be noted that the Saharanpur 
Botanical Gardens have, for some years past, pre- 
pared a very satisfactory extrfict of henbane ( Hyosci - 
emit is for the Medical Stores Department. 

Further, there is a regular market in Europe for 
the fragrant roots of the kut (Saussi/rcei Lappri), which 
not only form a source of costus root oil, but are 
also used as an insectiftige and packed with furs and 
Clothes for this purpose. Similarly, the fruit of the 
beteir ( yintiperus commit nis) is in much request for 
the preparation of juniper oil and gin. The pulp of 
the fruit of the k heirh'tmei ( Citrullns colocynihis ) comes 
at present from Smyrna, France and Austria, but it 
might be possible for India to share in the trade. 
Fipally, mention may be made of the root of the zcei/i- 
■it'aiigaii ( Potiophylhtm Emoiti), which is more likely 
to be exported in quantity than any other drug named 
in this article.® 

It should be kept in mind, however, that fewer 
drugs are used in Europe and America than formerly, 
and there is besides a tendency for synthetic 
medicines to displace the cruder ones yielded by the 
vegetable kingdom. Tliere is now little demand 
save for a few staple products, such as rhubarb, jalap, 
opium, cinchona, podophylldm, etc. From a practical 

1 C/. the Indian Agriculturist, Nov. 1st, 1910, p. 322. 

* See Watt, Comm. Ind., p. 904. The root also yields a valu- 

able dye-stuff, querccljn, as a by-product. 

The crop in the Hazara Forest Division in 1911 is estimated at 37 
maunds, whicji the Department undertakes to deliver at Hassan £.bdal 
station. 

The plant is also common at Murrce, • 
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or commercial point of view, therefore, "the exami- 
nation of Indian drugs is generally useless, unless 
they exhibit physiological activity of a very marked 
kind, though it is often of the highest scientific 
interest to investigate the herbs and simples to which 
the experience of an ancient medical science ascribes 
highly beneficial properties. 

It should be quite possible for retired officers of 
the Provincial Medical Service, who arc often com- 
pelled by circumstances to pass their days in out-of- 
the-way places, where private practice is out of the 
question, to take up with profit the cultivation and 
preparation of the many drugs which still command 
a good market . 1 

Dry distil- The dry distillation of wood is an industry with a 

wood.° future in the vast Indian forests of inferior timber. 

The subject is, for various reasons, already engaging 
the serious attention of the Government of India. 

Charcoal , 2 which constitutes only one-fifth of the 
weight of wood, and which in reality ought to be 

1 For an account of Punjab drugs, see Baden-Powell, Punjab 
Products , pp. 318 ct scq. Much useful work, however, has been done 
since by Dunstan, Watt, Hooper and others. In addition to the 
valuable information contained in various publications of the Im- 
perial Institute of London, there is an abundance of well-digested 
material in Watt, Dictionary of Economic Products and Commercial 
Products of lndta 9 and Dymock, Warden and Hooper’s Pharma- 
cographic a lndica . 

2 The consumption of charcoal in the Punjab is considerable, but 
difficult to estimate. It has its largest outlet in household cooking 
and in metal workshops. It is also used for the generation of car- 
bonic acid gas (p. 136 supra ) and for making gunpowder. In Europe 
it i§ employed in iron and steel works, copper foundries, sugar re- 
fineries, and for filtering drinking-water. It is the basis of the 
manufacture of carbon bisulphide, the demand for which is increas- 
ing, and has, besides, a future in suction gas engines. For an 
account of the different woods used in India for preparing charcoal 
for various purposes, see Troup, Indian Forest Utilization , p. 85. 
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only a by-product of dry distillation, is, in the primi- 
tive process locally practised, the only substance 
recovered. The other very valuable products, which 
in European countries are obtained by the use of 
brick and iron retorts, are entirely wasted in India. 
Amongst these products may be mentioned pyrolig- 
neous acid, from which by a brief chemical process 
are obtained acetic acid, acetone and the various 
acetates. Acetone is in much demand in Europe and, 
to a certain extent, ii* India, for the manufacture of 
•cordite, chloroform and celluloid. The other com- 
mercial products of distillation are wood-pitch* wood- 
tar and wood-spirit (methyl alcohol). Wood-pitch 
mixed with £0 P ei " cent, of colophony asphalt is sent 
into the market for use by shoemakers. Wood-tar is 
used for creosoting wood, rooling felts and as an 
antiseptic. 

Wood -spirit is used for various purposes, the chief 
of which are, (1) the methylating of rectified spirits, 
and (2) the production of paints, varnishes, perfumes, 
formaldehyde, etc. As it is very much more volatile 
and powerful in action than methylated spirit, it 
has been suggested as a solvent in the manufacture 
of shellac. 1 

The two conditions "of success for a wood-distilla- 
tion factory are, (1) abundant supply of cheap anld 
suitable wood, and (2) a good market for charcoal. 

In Europe, beech and birch are considered t>est 
for the purpose. # Wn India, acacia, oak and other 
hard species of # wood, which are generally used Qnly 
for fuel, would be the most suitable, as they yield the 
largest percentage of charcoal, methyl-alcohof and 

1 See undei lac in chapter XI infra 


20 
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acetates of lime. No statistical information,, is so far 
available on these species, or on the economic prospects 
of the industry, but the Forest Research Institute is 
now endeavouring to collect it. * 

The industry has been highly developed in France, 
Germany, and the United States of America,, and the 
actual balance sheet of a German factory will be of 
interest in the present inquiry. The stills are at work 
for three hundred days in the year and handle birch 
wood 1 (one mark=12 annas). 

Cost of production : 

Marks. 


Wood, 530,000 c.f. (about G,000 Ions) 
Coal, 900 tons at 15 mks. 

Lime, 150 tons at 15 mks. . 

Labour, 8,400 sliifts at 210 inks. 
Repairs ...... 

Packages ...... 

General (including management) 

Sales : 


Marks 


€57,500 

13,500 

2,250 

17,640 

4 , 0€)0 

6,000 

17,300 

128,100 


Marks. 


Charcoal, 1,650 tons at 48 inks. . . . . 74,250 

Wood-spirit, 91 75 tons at 592*9 mk*. . . . 54,450 

Acetate of lime, 382 tons at 160 inks. . _ 61,120 

t^ood tar . . . . 7,500 


• Marks . 197,320 

„ . 128,100 

* Gross profit, Marks . 69,130 

1 The destructive distillation of wood may be taken to yield ap- 
proximately ; — 

, Charcoal . - . . . . 2^ to 29 % 

Water -free tar . • . . . • 5 % 

r Pyroligneous acid . . . . • f %• 

Acetate of lime . . , . . # 6 % 

^ Wood-spirit 80 % 2 % 
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Depreciations : — 

• Marks. 

1 per •cnt. oft land (9,000 inks.) . . . 90 

2 per cent, on buildings (5O,O0<? inks.) . • 1,000 

12 per cent, on plant (125,000 inks.) .... 15,000 

Marks 16,090 

# Net Profit. Mks. 53,120 per annum. 

The capital of the factory is 184,000 marks and the 
return amounts therefore to 35 per cent. 1 

As has Ween said already, the industry has great 
possibilities, but it is # not one for private persons to 
take up in the first instance. It would certainly be 
worth while for Government to spend a capital sum 
of three lacs of rupees on an experimental factory to 
treat 25,00W tons of wood yearly. The first step 
would be to send sample consignments of, say, ten 
tons each of all suitable varieties of wood to Europe, 
fty expert opinion as to the value of their pro- 
ducts. An officer of the Forest Department with the 
necessary qualifications might then be deputed to 
study wood-distillation methods in France, Germany, 

Austria and America, and then frame a scheme in 
consultation with the best manufacturers for setting 
up a factory in a selected forest area. • 

Writing ink is used more and more with the Writing Ink. 
growth of education in this country, but, if we leave 
out of account a couple of small firms each in Rawal- 
pindi, Lahore and Amritsar, its manufacture on 

1 The balance sheet is«4aken from a lecture by Mr. Max Muspratt, 
reported In the Jour. Soc. Client . lud. , Vol. XXIV. (April 29, 1905), 
pp. 372-7*. It apparently leaves out of account interest on* the 
floating capital. For an account of the industry as it exists in 
America, se^ Chemical Method for Utilising Wood (U. S. Dept. # Agiic. 

Bureau of Chemistry, Circular No. 36), and Harper, Utilization of 
Wood Waste by Distillation . 
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scientific principles is practically unknown in the 
Punjab. 1 A good ink must : f 

(]) Plow easily from the pen, 

(2) Yield a. deep black writing, either immedi- 

ately or after a short time, 

(3) Not corrode the pen nor destroy the pfiper, and 

(4) Leave little or no sediment when kept in air- 
tight bottles. 

Writing inks are of two kinds : (ti) tannin inks, and 
( b ) non-tannin inks. TJ le former are undoubtedly 

«r 

the best, and their manufacture has a great future in 
India.* It should not, however, be undertaken by any 
but men of education, preferably with a knowledge of 
science. « 

The following recipe will give an idea of the 
composition of tannin inks : — 

Galls ( Mdjn f>hal) 2 ...... 3 parts. # 

Crystallised ferrous sulphate . . . . 2 „ 

Gum arable . . . . . . . . 2 „ 

Water . . . . . - . . . (JO 


1 “ Indian ink,'* however, is made everywhere, though ill dimin- 
ishing quantities. At the census of 1901 a hundred ink-makers were 
enumerated in Amritsar and twenty in Delhi! 

2 The fruits of the Qucrcus inject or i a , whieli is not indigenous to 
India, hut is found in Greece, Bosnia,* and Asia Minor. Some of the 
gall -nuts used in India are probably obtained from oak trees in the 
Kumaon, Garliwal and Hijiior forests. Watt. /J/« /. lit on. l*roti. y Vol. 
VI. Pi. 1. p. 3S3. 

•=* Ferrous sulphate can easily be made by treating scrap iron with 
dilute sulphuric acid or by roasting iron pv 1 i te s and then oxidising 
it in the air. On the occurrence of ferrous Sulphate in the Punjab, 
see* Baden-Powell, Punjab Products , pp. 66-67* About IOO maunds 
of a substance, locally known as kdhi , is yearly extracted from the 
hills ficar Kalabagli, the price at site being IOJ annas ptsr maund. A 
sample analysed for the writer was found to be native sulphate 
of iron with some sulphate of alumina and insoluble matter. 
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Gall-nute, which contain from 30 to 50 per cent- of 
tannin, a^e by f'\.r the best material for tannin inks ; 
but their*place could be taken by other materials 
•abundant in India, amongst which may be mentioned 
myrobalans Qharrar), containing about 30 per cent. ; 
pomegranate rind, containing about 20 per cent. ; 
the aqueous extract of the k/ia/r tree ( Acacia Catechu ), 
which contains 60 per cent.; the fruit of the hcilicra 
(Tcrtni ualia bclerica ), containing about 20 per cent., 
and others. 1 In the above recipe about double the 
weight of myrobalans could be substituted for gall- 
nuts, and a few experiments would show what propor- 
tion to use of the others. 

For gum awibic one can substitute relined gum of 
the common kikcir (d . arabica ). Ink made with 
ferrous sulphate writes blue at first, but soon changes 
int<£ black on exposure to the air. If ferric sulphate 
(oxidised ferrous sulphate) is substituted, it writes 
jet-black. 

Carbolic acid in the proportion of 8 lbs. per 1,000 
should always be added. The addition of a little indigo 
sulphate very much improves the quality of the ink. 

Non-tannin inks can be made from aniline colours 
or from indigo carmine, which is easily prepared 
from indigo by the action of strong fuming sulphuric 
acid. The following simple recipe for blue ink may 
be cited.® 

Indigo carmine ..... 10 parts. 

Gum arabic . - - - • 5 „ 

Water .... - 50 to lOO », 

1 See pp. 1022- 104* supra , . 

2 For further information on the subject, ancl for a description of 
the processes of ink-manufacture, which should be carefully studied, 
the reader is referred to Lchucr, Inks, and Thorpe, Diet. *ippl. (Jticui . 
Vol. II. Art. Ink. 
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Essential Oils, Resins and Allied Industries. 

Essential oils 1 arc almost all of vegetable origin and 
are extracted from flowers such as the?* rose, leaves 
such as those of the basil, the rind of fruits such 
the orange, chips of wood such as deodar, 2 and the 
fruits of the umbelliferas, c.g., ajicain. 

There are several methods of extraction, but the 
only one common in the Punjab is that V»f distillation. 
The material to be treated is boiled with water and 
the oil collected by condensation. 

Rose-water and otto of roses are made in Amritsar 
and Lahore, which grow the flower in large quantities, 
and also to a certain extent in Hoshiarpur. 3 The otto 
is prepared according to an ancient process by distil- 
ling rose-water with sandal-wood oil, over and over 
again, to the strength required. Sandal-wood oil im- 
ported from Bombay or Kanauj Costs Rs. 20 per seer, 

1 Thorpe, Dictionary oj Applied Chemistry , Vol. HI. Art. Oils 
( Essential ) ; Sadtler, Industrial Organic Chemistry , pp. 44 et saj. 

2 See Troup’s Indian Forest • Utilisation , pp. 151, 225. Deodar oil, 
called kclit-ka tcl, is used for skin diseases and rheumatism and also 
for smearing over inflated skins used crossing rivers (Baden- 
Povvell, Punjab Products , p. 540. Atkinson, Himalayan Districts , 
1$92, p. 831). There is plenty of deodar in the Punjab. 

3 Hardly any perfume is made in Delhi itself which, however, is 
a gr^.at distributing centre. There are no flowers in "the neighbour- 
hood ; but a certain amount of sesame-seed impregnated with various 

■ perfumes is imported to be crushed locally. 
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and roses .Rs. 6 per maund, 1 while the otto sells at 8 
annas to Ks. 2 per tola in the bazaar. The essences 
of henna ^ and m khas, 3 the former noted for its cooling 
• properties, are also distilled in Amritsar and Lahore. 
Oil or otto of henna is generally prepared with a 
sesame-oil. base in the same manner as otto of roses, 
and sells at eight annas to a rupee a seer. 

No special caste monopolises the industry in 
Lahore, but yi Amritsar it is entirely in the hands of 
ten Hindu shopkeepers, each of whom employs half 
eP dozen liill-men at lO to 12 rupees a month. The 
perfumer's craft is distinctly on the decline, partly 
because he adulterates his perfumes, but chiefly for the 
reason that h^s products, as compared with European 
scents, are becoming less and less fashionable with 
men. About Rs. 25,000 worth of otto is, however, 
said to be still sent out annually from Amritsar city 
to cfll parts of the Punjab, and even to Siam, to which 
country there is a regular export. 

The Punjab has a fair number of aromatic herbs and 
pla nts, and there seems to be room for an essential-oil 
factory on modern lines 4 at Lahore, Amritsar, Hos- 

x 100,000 roses, dr 100 lbs. of rose-leaves, yield 180 grains«or 3 
drachms of pure otto of roses, or 100 bottles of rose-water. 

* Henna, or Jl fehneii (T^ms'sotil# alba ) leaves cost about Rs. 5-8 per 
maund in Amritsar. 

3 ATl/rtS, tbe root of V'ctii'era zizaniotdes , Stapf, costs Rs. 5 per 
maund in Amritsar. It is abundant iif the Karnal and Hissar districts 
(Coldstream, Grasses of the Southern l y ttnjab y No. 18, under Anclrb- 
pogon niuricatns ) and also imported from Kahnuwan (Gurdaspur 
district), Jagadhri and Sapharanpur. The oil is known in Europe as 
vetiver, and is used ;*s a perfume and for flavouring sherbet. .It 
commands a high price, but is hardly if ever exported from India. 
It is pressed ia Europe from Indian roots or imported from Reunion. 

* The* capital required for buildings, machinery and cultivation 

need not exceed Rs. 30,000. * 
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hiarpur 1 2 or some other convenient centre. Amongst 
the flowers that could be treated mav be mentioned 
those of Acacia Farncsiana , 2 which can be made into 
an excellent pomade with some vegetable fat such as 
kokam butter ( Gracinia indicd) or Malabar tallow (Vat- 
cria indica) by the process of cnflcttragc practised at * 
Cannes in France 3 . About twenty years ago a consign- 
ment of cassic pomade, as it is called, sent to London 
by a Naini Tal planter was pronounced superior to 
that of Cannes, but the industry unfortunately came 
to an end shortly after, at the death of its founder. 
A European capitalist has lately leased a forest of 
Acacia Farncsiana from the Ualrampur estate (Gonda 
district. United Provinces). He treats about 1,000 
maunds of flowers every year and exports the product 
to Europe. 4 

essen- Mr. Puran Singh, of the Forest Research Institute, 
writes that in Lahore he once subjected the locally 
grown Suit / 5 and ajivain (i seeds to distillation 

with steam. From the former he obtained aniseed-oil 
or anethol which the Mian Mir medical department 
pronounced to be excellent and satisfying all the tests 
of .the British Pharmacopoeia. Aisethol sells at Rs. G to 

1 A railway will shortly connect Hosliiarpur with Jullundur. 

2 Wilayati kikar , Cassie. 

:i See Indian Essential Oils, by Hooper, Indian Industrial Con- 
ference Report, 1906, p. 267, where the process is described. The 
annual yield per tree, when cultivated, is 2 pounds of flowers, worth 
from three to four annas per pound, which means from Rs. 450 to 
Rs. 600 per acre. The Saharanpur Botanical Gardens will shortly 
make experiments with these flowers. 

* Chatterjee, Industries of the United Provinces , p 178. 

5 Anise, Pimpinella anisum . 

° Car urn copticnm. 
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12 per lb. He also prepared thymol, the well-known 
antiseptic, from ajm ciiu at a cost low enough to make 
the distillatic*i profitable, considering that the by- 
• P r odu«t, ajwain-oil, is in great demand. 1 He found 
the green seeds of Punjab-grown njunin richer in oil 
than those of other localities. 

It has. further to be noted that the by-products of 
the process include concentrated 'eirks (perfumed 
waters) which can be easily disposed of in the bazaars 
of the great Cities. The price realised from their sale 
^vould add to the profits. 

The other promising materials available in the 
Punjab for cultivation as well as manipulation by a 
modern factory include black and white caraway, * 
cumin, 3 fennel, 4 fenugreek/’ marsh mint/’ spearmint, 7 
the roots, shoots and leaves of the khait'i 8 and rtitins 9 

1 Besides thymol, ;i substance called tliymeno is obtained from 
ajivain oil unci used as a simp-perfume. 

sm C'<*min Bttlbocttsla mint and C‘. Cunt / , „// <1. 

3 C inn in run Cyitti n/un, also know n as ztt d. 

4 Caeiticttl ttui zn/lgtire, bari sottj. 

* Trigoncflci Commit grit entity nut hr, 

G Mentha areensis, phnti ina 9 Watt, Die. Ccott. I'rort. /;/</., Vol. V. p. 22S. 

7 Mentha vtriciis, pahtlri pit inlimi. Ibid, p 281. 

H Cymbopogon Scha nanthus . This fragrant jungle grass is not 
found near cultivation, but is common on rocks, sand and hard loamy 
soil in some of the desert tracts from Karachi to Pcshawar*and 
Ludhiana, and is plentilul in thcHissar hir . Its led colour, when ripe, 
gives a special tinge to the landscape where it abounds. Coldstream, 
Crosses of the Southern Vitnjah , No. 18, under .1 miropogon lanigcr . 

Watt ( Cronin . Crod. Inti . p. 4(51) states that an essential oil known 
in Europe as ginger-grass oil is sometimes expressed from the roots 
of C. Schcc nanthus (C. Martirni) in the Punjab. • 

° Cyntbopogon Jirarancnjui, also called bttj in Hissar, dgyaghds in 
the neighbourhood of Lahore, where it is common, and apparently 
known as kliaivi in sonjc parts of the Punjab and in the United Pro- 
vinces. It is the Nonius t nthca of the early writers. It has a peculiar 
fragrant smey, the perfume residing chiefly in the roots. In some 
parts of the country, e.g. 9 Rawalpindi district, it is especially aroAatic, 
but it is nowhere very abundant. Coldstream, op m ext . No. 17, unde^ 
Atidropogon i^pho na nth its. 

21 
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Turpentine 
oil and 
Colophony. 


grasses and the flowers or other parts of, the well- 
known motia 9 x henna , khas , 2 chatnbeli 3 and tedsi . 4 It 
is suggested that the Agricultural Department might 
experiment in the cultivation of these and other 
fragrant grasses and plants . 6 

Turpentine oil is obtained by distilling the crude 
resin that exudes from various trees of which the chir 
(Pinus long! folia} alone is of commercial importance 
in the Punjab. What remains of the crude turpentine 
after the oil volatilises is strained and purified and 
then put on the market as rosin or colophony* 

Turpentine oil is in great demand in many indus- 
tries, chiefly in the manufacture of varnishes and 
paints. It is valuable as a cleansing agent and is also 
used to a small extent in medicine, in the preparation 
of rubber cements, artiiicial camphor, etc. 

Colophony finds its principal application in the 
manufacture of cheap yellow household soaps find 
cheap varnishes. It is also used by calico-pi inters 
and paper-mills for stiffening machinery belts, for 
cements, and as a reducing agent in the soldering of 
metals. In pharmacy it is in request for many oint- 
mepts and plasters. 

x Also called inogra , the Arabian jasmine (. Jasmin urn SambaC) m 

* See note 4, p. 74. 

3 The Spanish jasmine ( J asminnni graudifloritni ). At Grasse in 
Southern France, one acre planted with this is said to yield .£250 
yearly, but requires a good deal of work. See Journal of the Society 
of Arts , Nov. 20, 1903, p. 19. 

* The sweet Basil (jOcimum Basilicum). 

6 In Europe, coriander (dhama 9 Corialidrum sativum ) is valued 
for its oil, the Russian variety yielding as much as *8 to 1 per cent. 
The Indian fruit is poor in oil, the proportion being *15 to *2 per cent. 
Coriander oil commands a high price in Europe, and an improve- 
ment of the Indian variety in this respect is much to be desired. 
Coriander oil is prepared in Lahore and sells at 8 annas to Re* X a 
seer in the bazaar. 
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When submitted, to dry distillation, colophony yields 
two qualities of oil, the lighter or rosin-spirit, which 
comes offc first® and the heavier, or rosin oil, which 
» distils fater. Rosin-spirit is used in varnish-making 
and as an adulterant of turpentine oil. It is an 
ingredient^ of printing inks and many useful metallic 
resi nates that serve various industrial purposes. 

The Forest Department has produced turpentine 
and colophony in the Punjab and United Provinces 
for some years, chiefly by way of experiment, but the 
considerable demand in India has almost entirely 
been met so far by imports from the United States of 
America . 1 The Punjab product is, however, quite 
suitable for local purposes if not for export, and its 
manufacture might be made lucrative by those who 
will profit by past experience . 2 

Amongst the difficulties in the way of the industry 
are®tlie proper conduct and supervision of the tapping 
operations and the collection and transport of the crude 
turpentine to the factory. These have been success- 
fully overcome at the Bhowali distillery near Naini Tal. 

The chief obstacle, so far, has been the lack of 
a firm market, cling to the uneven quality of the 

1 The annual imports of coluphnny info India average about 
100,000 maunds, valued at 6i lacs of rupees, and of turpentine 2C 0,000 
gallons, valued at 5 lacs of rupees. To produce this locally would 
mean the collection of 200,000 mannas of crude resin yearly, and for 
the purpose over 1£ million of Titius tongi folia and / \ c.vcclsa tregs 
would have to be tapped. 

At present the combiy£cl Indian output does not exceed 14,000 
maunds (of 80 lbs.) of crude resin per annum. ^ 

2 That colophony of excellent quality and quite equal to the best 

French and American varieties can be made by careful distillation 
of Indian resin, is now beyond doubt. See Indian Trade Journal , 
Dec. 8, 1910, p. 274. • 
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turpentine, and to a certain extent, also, tQ defective 
methods of packing for transport, and the absence of 
husiness-like arrangements for selling* the products. 
r Fhe quality of the turpentine can be assured V>y the 
rather wasteful process of repeated distillation. Mr. 
Puran Singh of the Korest Research Institute has, 
however, been able to obtain a product which appears 
equal to the best American grades, by carrying on the 
distillation with the aid of acetic acid ancj methylated 
spirit at a much lower temperature than hitherto used. 
If this process is found to be a commercial success, iT 
will n^> doubt be universally adopted. 'File Institute has 
further discovered that the clarification of colophony 
with crystalline alum over an open lire ^considerably 
reduces its colour. Experiments are still in progress 
to bring Indian colophony up to the standard of the 
imported article. 

The Bliowali distillery, set up at a cost of Rs. 15,000, 
has yielded a regular profit of from 10-1 to 217 per 
cent, during the six years 1905-191 O. 1 It has four stills, 
each still treating six maunds of crude turpentine per 
day of eight hours. It handles a little over 17,000 
maunds of crude turpentine a y<jar. As a chir tree 
yields between and oj seers per annum, and must 
rest twenty years after being worked for five years, 
we must reckon that it takes a forest of rather more 
than a million to supply this quantity. 

•In the Punjab the Kangra, Basliahr and Rawalpindi 
forest divisions, and in the Frontier Province the 
H azara division seem to be suitable for exploitation 

1 ^lie profit leaves out of account the cost of the forest establish- 
ment to look after the tapping operations, and the royalty a private 
factory would have to pay to the Korest Department. 



by a turpentine factory. The Kangra chir forests, in 
particular, cover vast tracts which yield but little 
revenue at present, and arc besides a standing source 
► of anxiety on account of their liability to tires. The 
trees themselves are gnarled, badly grown and fire- 
damaged,. and not even in demand for fuel. The 
Forest Department, as is well known, set up a factory 
at Ntirpur in this division 1 in 1890, but closed it down 
in 1905 for^reasons other than commercial failure. 
An experimental factory, involving a capital expendi- 
ture of Ks. 60,000 has now been established at Sliah- 
dara. It will be supplied with the crude resjn by 
the chir forests of Kangra, Bashalir, Hazara and 
Rawalpindi, ;yicl the kail forests of Kulu and Bashahr. 

Lac is the resinous secretion of an insect on certain 
trees, of which the chief varieties in the Punjab are 
the kikar (Acacia arabica ) f the her (Zizyphus Jujuba ) , 
tlie*!r lhak (Htitca f roniiosa), and, to a smaller extent, 
the pipal ( Ficus religiosa) and other species of Ficus. 
The Hoshiarpur district is estimated to produce from 
3,000 to 5,000 maiinds of it annually, followed at a 
long distance by the Amballa district with about 
300 maunds, the Hamirpur talisil of the Kangra district 
with 160, and the Batala talisil of Gurdaspur with 
100. Small quantities are? also collected, for local use 


1 Nurpur was declared to be idea^for the purpose. It is on the 
tonga road, six miles from Pathankole railway station, and lias larsy 
fuel-producing areas within easy reach. It was estimated to com- 
mand an annual supply of J.0^000 maunds of crude turpentine, the cost 
of collection of which, plus transport to the distillery, was found by 
actual experience to amount to less than Rs. 2 a maund. See Bullet . 
ItnpK Just . 1906, Vol. IV. p. 226; also Punjab Administration Report 
(1904-05), pp. 14-15, and Working Plan of Kangra Forest Dtvision 
pp. 37 et seq . * 


Lac. 
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or export, in the Jullundur, Ludhiana.* and.* Amritsar 
districts, in the Chakwal tali si l of Jhelum/in parts 
of tlie Rawalpindi district, and of the districts of the 
Llcllii division. Tlu* insect appears to he unknown, 
at all events to the general market, in the districts 
further to tlie west. 

Jn Hoshiarpur alone do the advantages of system- 
atic propagation and collection appear to he under- 
stood, and the lac crop held sufficiently ^valuable for 
private owners to lease land with suitable trees for 
lac cultivation, hut even here the methods employecT 
are extremely primitive and wasteful, and it must 
he rarely indeed that a single tree yields a profit, us 
is alleged, of as much as Ks. 12 a year. 1 ^ 

"There is no regular lac refinery in the province, 
the major portion of the Punjab crop being exported 
to Alirzapur for further treatment. 2 The material 
is, however, often cleaned by individuals for their 
own use by rough and ready methods, and in 
Amritsar, in particular, there is a considerable trade 
in it. 

Nothing has been done by the Government so far 
to Qi'omnte an industry which vicjds such handsome 
profits in other provinces to every one concerned. 
Systematic lac cultivation cTjtilcl be taken up with 
advantage by the Purest and Canal departments, and 

Tlie Hoshiarpur District Hoard derives an annual revenue of 
about Rs. 500 from the sale of lac on its ioad-side trees. Small sums 
are realised by the District Hoard of Amtwla, and occasionally by 
tha£ of Jullundur. # 

* The Provincial fi^uics (in man nds) of tlie trade in lac are : — 
m 1901-05 1905-0G 1900-07 1 907-08. 1908-09. 

8.853 5,420 3,773 0,366 5,093 

5,106 6,395 5,758 2,223 1,708 


Imports 
m Cxports 
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is as deserving^ of the attention of district officers as 
the rearing of the silkworm . 1 

Lac is put tGbiramerous uses in India. Besides being 
the copimon ingredient of v’arnish, it is employed by 
the turner as a paint and polish, and by the cutler to 
cement the knife-blade to its handle. It is everywhere 
made intcJ bangles for poor women, while it is of value 
to the goldsmith for the coloured ornamentation of 
his costly wares. In Europe, it enters not only into 
the composition of varnish and lithographic ink, but is 
also in much demand as a stiffening material for 
iTats, for electrical work, and latterly for the manu- 
facture of gramophone records. . 

Sealing-wax is made with any quality of lac, mixed Sealing-wax. 
with colophony, turpentine, etc. The best and least 
brittle kinds are made of shellac immediately after its 
separation by fusion from stick or seed-lac. Hence 
sealing-wax properly prepared in India will necessari iy 
be better than that made in countries into which the 
lac lias to be imported . 2 The process of manufacture 
is fairly simple. The wax is first rolled out into 
round sticks on a slab and then cast in moulds. For 
red sealing-wax, for example, the following propor- 
tions are used : — 


Turpentine 

• 

. 4 

» 

Shellac 

. 

. 5-i 


Colophony • • • 

• 

- 11 


Cinnabar (for colour) 

. 

. U 



1 For an excellent account of the industry, see Stubbing, The Lac - 
insect^l nd. For. Mem.) , 1910, \vherc»thc lines of future development 
arc indicated. See also Agric. Ledger, No. 9 of 1901. To Mr. 
Puran Singh is due the credit of discovering how to extract, by the 
use of wood-spirit, the figtfst and purest quality of shellac from even 
the inferior grades now wasted. The practical value of the process 
depends, however, on ft cheap supply of wood-spirit. See his 1 Manu- 
facture oj Pure Shellac ( Ind . For. Mein.), Calc. 1909. 

* See Thorpe, Diet. Appl . Client., Vol. III. Art. Sealing-wax. • For 
an account of the processes of manufacture see also Spoil, Workshop 
Receipts , 1909, Vol. IV, Art Sealing-wax . w * 
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Boot-black- 

ing. 


Varnishes. 


Sealing-wax is made by only one firm, employing 
half a dozen men, in the Punjab — at AmritSar. The 
industry is capable of great development. • There is 
no reason why India, which has a monopoly* of the 
raw material, should not supply the whole world with 
the manufactured commodity. 

44 Blacking ,r is a preservative varnish to give a 
polish to the uppers of boots, and protect them from 
wear and decay. The substance is no\v much used 
in this country and is being manufactured by a few 
amateur chemists in Lahore and Amritsar. TI/e 
industry is simple in itself and would appear to be 
profitable, but the men engaged in it are handicapped 
by lack of capital and business connections. 

The raw material is available locally in abundance. 
The base for boot-blacking, for example, is generally 
bone-charcoal mixed with substances which acquire 
a gloss by friction, such as sugar and oil. Harness- 
blacking is made differently, but is of equally simple 
composition. 

Varnishes are of two kinds, oil-varnishes and 
spirit-varnishes. The former are mixtures of drying 
oil? like linseed oil, and resins like copal, sandarach, 
colophony, stearin-pitch, or bone-oil pitch. Spirit- 
varnishes are made either of methylated spirit mixed 
with shellac, colophony and other resins, or of 
turpentine oil mixed wkh shellac, sandarach , 1 dam- 
mar , 2 etc. 


1 This is the valuable re^iu of the sandarach tree ( Call it r is quadri- 
vtilvis) of Algeria. Though Watt says the tree could be grown in 
India, no one has yet attempted to acclimatise it. The Forest 
Department might look into this. 

m * Sec Hurst, Paints , Colours , Oils, and Varnishes. For recipes, see 
Livache and McIntosh, Varnishes , etc. 



V ARN ISH KS, PRINTING-INK. 


169 


varnisbes are used not only lor ornamental purposes, 
but also ’With the object of preserving articles of wood, 
metal, glass, sitoAe, leather, paper, etc., from the action 
of the \veather and from the ravages of noxious insects, 
such as the white-ant. 

Though varnishes of a kind are made in the Punjab, 
the industry is still in a very elementary stage, and the 
imported article is preferred in most places as being 
cheaper and # befter. In Guj.ir.it a tolerable mixture is 
made of country shellac with 90 % ovcrproof German 
adcohol. 1 An Amritsar firm makes a preparation of 
colophony and alcohol which finds a local sale. 

The Hoshiarpur, Jullundur and Chiniot carpenters 
use ral 2 with linseed-oil, and shellac with spirits of 
wine, while those of Kartarpur are satisfied with a 
more rough and ready mixture of colophony or ral 
with turpentine or even kerosene oil. The fine carved 
screens of Chiniot lose much of their charm because 
of the evil-smelling preparation applied to them. 

The difficulty of the manufacture lies in discovering 
the proper proportion of the various ingredients for 
different kinds of work. This can only be found by 
experiment. The industry, however, has great possi- 
bilities before it* in the Punjab, which abounds with 
all the raw materials, white in Europe they have to be 
imported from long distances. 

Printing-ink is a very stiff, rapidly-drying varnish I’rinting-ink. 
made of boiled linseed or poppy-seed oil mixed with 
lamp-black or finely aground charcoal. Kosin is also 
sometimes added^ to the composition, while for the 

1 German alcohol costs Rs. 2-2-0 per gallon Formerly that of 
Shahjehanpur, at Rs. 3-4-0 per gallon, was used. 

■ Resinous exudation of the sdl tree ( [SUoreci robust a ). % 

22 • 
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ink used for books, soap is necessary. .The. following 
recipes , 1 which are only two of many, wilWillustrate 
the proportion in which the different ingredients are 
used. 'I'h e colouring material has, of course/ to be 
added separately : — 

Eoiled oil - lOO 

Rosin ••••>..* 

Soap . ........ 4 

Drying oil ........ 6 

135 

In infeiior inke, rosin-oil takes the place of linseed oil, c.g. : — 

Rosin oil ........ 10 

Rosin ........ 4 

e 

Rosin soup ....... 1 

Ordinu.-y soap ....... 1 

• 

1(5 

Strange to say, no printing-ink is manufactured in 
the province, in spite of the large local demand. m 
Paints. The manufacture of paints 2 is another industry that 

could be started here. Messrs. Olpheits and Co. of 
Jubbtilpore, and Turner, Morrison and Co. of Calcutta, 
are the only two firms in India who have taken it up 
so far, and both are doing well. The former use 
the# soft haematite of Jauli and « yellow ochre from 
the Panna State, while the latter chiefly depend on 
imported raw material . 3 

Amongst the locally available materials for paint- 
making, besides linsee*d-oil, may be mentioned 

\ The recipes are cited from Livache ar.jl McIntosh, op. cit„ 
Vol. I. p. (57. 

2 S*;e Thorpe, JJict. Appl . Chcm Vol. III. Art, Pigtveuts ; Spc»n„ 
Workshop Recapts , Vol. III. Art. Paints. 

4 3 Rcc. Gcol. Surv. Ind , Vol. XXXIX. 1910, p. 263. 
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orpiment dnd Qobalt 1 and. the very good red oxide of 
iron 2 arwci yellow ochre of which there are abundant 
deposits in the*Kikaner State^. 

1 Cobalt is found at Bab.ii (Shekliawati, Jeypore State) and is used 
by enamellers on the precious metals. 

2 It is estitnated that the actual cost of tjuarrying and delivering 
the red oxide of iron at Palana Station would be Rs. 7 a ton. The 
figure docs not, of course, include such royalties as the State may 
charge. 
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Oils, Fats and Allikh Iniu'STKiks. 

% 

Oils are divided into two main classes, the fixed or 

m. 

fatty oils and the essential or volatile oils. The latter 
are distinguished from the former by a strong and 
characteristic smell and the habit of volatilising 
without decomposition and usually •without any 
residue. This chapter treats of the former class only. 

"raking the vegetable oils, we find that the net 
annual imports into the I^unjab come to about 1 # 000 
tons, whereas the net exports of oil-seeds, mostly to 
Kurope 7'ia Karachi, amount to no less than 50,000 
tons. 1 I*riina facie , therefore, there ought to be an 
opening here for an oil-crushing industry of some 
magnitude. As a matter of fact, that which exists is 
by mo means in a flourishing condition. 

The relative importance of the various vegetable 
oils and oil-seeds produced in or imported into the 
province will appear from the following average figures 
for the five years 1904-08. The first three varieties on 
the list are common everywhere, but linseed is not 
cultivated to any extent worth mentioning, save in the 
Kungra hills and the submontane districts of Sialkot, 
Gurdaspur and Hoshiarpur. The castor plant is 

r — * 

x The average imports of vegetable oils for the five years 1904-09 

< were 2,519 5 Inns, and exports 1,431*3 tons. 
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nowhere cultivated systematically, but grows wild on 
canal embankments chiefly in Jhelum and Gurgaon. 
The villagers % pay no attention to it and do not use 


the seeds. 




Net I tn ports 

(in nitls.) 

Name of Seeds. 



Crop acreage . 

Oil-seetts 

OH. 

Rape, Tararftira and 

Mustard 

774,759 

— 

— 

Toria 

. 


292,r»G7 

— 

— 

Til or J in f 1 i 

. 


110,532 

— 

. — 

Linseed 

. 


34,081 

— 

— 

Castor- seed * 

. 


. — 

19, GOG 

1 0,329 

Cocoanut 

. 


. 

— 

9,929 

Karthnut 

. 


. 

1 5,210 


Poppy-seed 

. 


. 

4,929 


Others 

- 


1,871 


29,340 


Total . 1,219,910 

It will be useful to give a brief account of the nature 
of all the fixed oils and fats of present or prospective 
interest to the Punjab, with the uses to which they are 
puf in India or in European countries. 

I. The olive-oil group includes olive oil , 1 earthnut 
oil, almond oil, etc. Of these, olive oil is largely con- 
sumed in Europe in cooking and at table. Earthnut 
oil is a substitute for olive, neats-foot and other oils, 
and almond oil is useful for ointments and emulsions. 

x There are large tracts covered with the wild olive (Ole a fcrru - 
gtncc i) in the Jhelum, Salt Range and Rawalpindi forest divisions. 
Experiments in grafting European varieties upon it have been com- 
menced under Government auspices^ at Khairi Murat (Rawalpindi 
division) and at Sakesar, in areas free from rights of user. If, liowevftr, 
the industry is to be taken up on any considerable scale, the difficult 
question of the position of the right-holders in the larger forests will 
have to he solved. See the -Prog. Rep. on For. Atltnn. Fntijab, 1909, 
p. 19 k The tree fruits abundantly in the Kohat district (N. W. Frontier 
Province), and the oil, which resembles the olive-kernel oil of Europe 
in all its properties, seems to be well adapted for table and domestic 
purposes. Ann. Rep . Ind. Sec . Inti. Afustwim, 1904-05, p. 25. % 
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11- The rape-oil group 1 includes the oil<> of sarso , 
tar a inirci and torict . In India they are used f of cooking 
and lighting, and in Europe for lubricating machinery, 
greasing steel goods and soap-making. Rape* oil is 
also used for illuminating in many places, notably the 
Jewish quarters of Galicia. After refining, At is used 
as an edible oil in Europe. 

III. The cotton-oil group* includes the oils of 
cotton-seed, sesame, maize and soya-beap. 3 Cotton- 
oil is of suflicient importance at the present moment 
to be treated in a section by itself- Sesame or til oil 
used hi India for cooking and for the manufacture of 
soap and perfumed oils. 'Hie whole seed is used in 
sweetmeats, while the cake is in great demand as a cattle 
food and is even eaten by men in time of famine. In 
Europe the oil is largely used by the soap-maker, but 
it is also held to be the best table oil after olive, and 
usually the two are mixed. Maize oil, obtained from 
the germ of the seed, is valued for lighting, lubricating, 
soap-making and as a salad-oil. Soya-bean oil is used 
lor the manufacture of soft soap, but when highly 
refined it often forms a foundation for table oils- 

IV. The In iseed-oil group. Eir^»eed oil is the dry- 
ing oil *■ par iwccllcucc. It is, however, used not only 

1 There is much confusion at present in the nomenclature of this 
group in the Punjab. S*irsd is officially known as Erusstco t. am pest r is. 
Torm is Hrossico ca mpcstris„ sub-species Niipus var. Tono ; Tar ami m 
is Erato, s atiiui. it is expected! that the Economic llotanist will 
sliortly take t heir ^ientific classification in hand. 

2 As cotton-seed oil is now more conveniently termed. 

3 On the soy-bean sec Agr/c m T^cilger, No. ^ of 1911, and Bulletin 

No* 197 of the Agric. Dept, of the U. S. A. * 

* A “ drying oil” is a vegetable oil that has the property of 
gradiv*Uy absorbing oxygen and changing eventually into a solid 
elastic substance, insoluble in the usual oil solvents. Such are the oils 
6&ed by painters. 
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by the paint-m^ker, but also by the textile manufacturer 
and the lhaker of soft soap. 

Poppy^secdt)^, which alsc^ belongs to this series, is 
used fdr cooking, lighting and mixing with paints. 

V. Castor oil, well known for its purgative proper- 
ties, is alsQ largely used in India as an illumi nant on the 
railways- It is in demand with soap-makers and manu- 
facturers of Turkey-red oil and is also a good lubricant 
for heavy machinery. 

VI. The cocoanut-oil group. The chief members 
o£ this group are cocoanut-oil and nuiliuci oil, 1 both 
largely used in India for cooking, lighting and soap- 
making. In Europe, cocoanut oil is also made into 
candles and “ marine soap," i. soap soluble in sea- 
water. It is now, however, chiefly refined by the 
deodorising process into cocoanut butter, which fetches 
as much as £55 a Ion. 

VII. The bone-grease group includes bone-grease 
and neats-foot oil. The former is extracted from 
bones by boiling 2 or the use of solvents, and is largely 
made into soaps of the cheaper kind, especially those 
used for industrial purposes. The latter is obtained 
by boiling the feet of various animals, 3 and is used for 
lubricating clocks and machinery exposed to Tow 
temperatures, and as a dressing for leather. 

1 Oil of the seeds of Lfassm nrafabaru a . Tlie tree is found in the 
Kangra district, but it is not commtyi and there is no trade in its 
products, though occasionally a man may express some oil for his 
own use. Besides the oil, it yields extremely valuable economic 
products, zs/w edible flowt-rs, leaves for fodder, a gum, a dye, etc., and 
deserves to be encouraged in the province. (See Wall, Comm. Prqgi* 
Itirt., p. 11 S.) 

* For the jyocess, which is simple, see Koller, Waste Products, 
p. 72, Hurst, Soaps , p. 77. C/. also note 5, on p. 122. 

3 Koller, loc. cit. 1 
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VIII. The tallow group includes fatty oils obtained 
from animals dead or alive- These are the fat ltf of the ox, 
sheep and horse, wool-fat 2 obtained lr6m wool wash- 
water, and ordinary butter-fat and ghee from milk. 3 Of 
these, tallow and horse-fat are used for making soap 
and candles and for lubricating machinery. . Wool-fat 
is usually made into candles or distilled with steam to 
obtain oleic and stearic acids, but it is also the most 
abundant source of cliolesterin, which, c after under- 
going a process involving the use of caustic soda, 
becomes the “ lanolin ” of commerce, valuable as m 
drug ^ind also as a dressing for leather- 

IX. ITrt.irs 4 . Of these one need only mention bees- 

wax, which is used for various purposes jn commerce. 


1 The extraction of animal oils and fats such as tallow from the 

covering tissues is Known as “ rendering,*" a simple process 
described in Hurst, Soitp n, pp. 68 ct set/. # 

There is a fail local bade in animal tallow, which is, however, 
nowhetc properly icndcrcd.” Tlie operation would largely in- 
crease its value in the European niaiket as a candle-material. It 
could also be locally treated fen* obtaining margarine, which could 
be expoited for use as a substitute lor butter. 

Fat is locally used for soap-making. It i> also used for cooking 
by tjiose who cannot afford It sells at^Ks. 10 to Rs. 14- a inaund. 

2 See note 2, p. 49 sit.pt cr, and Thorpe, Uict. Appl m Ghctn., Arts. 
Gholestcrin and Ltiuolt n. 

A plant dealing with a few tons of “ yolk” per day would cost 
about Rs. 1 0,000. 

3 On the cxtrAction ol fat fjom animal offal, see Roller, M Saste 
Il-odncts, p. 40. 

4 Bcc-culture and the collection of wild lioney is limited to the 
hill and submontane districts of the province. An attempt is being 
made to promote scientific apiculture in Kai y ra. It can be made 
into a profitable and interesting industry by educated men in their 
leisure hours in localities such as Hoshiarpur, \vh^*e there is an 
abundant supply of flowers suitable for bees. For a detailed 
Account of Indian bees-wax, see Agric . Ledger, No. 7, of 1004. 
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such ms mpulding, ;md also as a resist in certain stages 
of dyeing and calico-printing. 1 In medicine it is ex- 
tensively %utiliz*5cl in tlie preparation of ointments and 
plasters. 

The oil-crushing of the province falls into two 
obvious divisions, the k<UiIu 2 industry and the mill 
industry. 

The trade of the trli or oil-presser has been on the 
decline ever since cheap kerosene oil was imported 
into the country. 3 The indigenous mill, however, still 
persists even in places like Gujranwala, where modern 
oil-crushing machinery of sorts lias been set up. 
Delhi stands first in the province with 300 kohl its, 
Ludhiana second with 175, Amritsar third with 150, 
and Multan fourth with 130. While, however, Delhi 
imports oil, Ludhiana exports it not only all over the 
Punjab, but to the United Provinces and even Bengal. 
In ltiany places these bullock-mills are worked on the 
factory system, its for example in Ludhiana, where a 
Municipal Commissioner, an Arain by caste, owns as 
many as sixteen. 

The tcli either b uys his oil-seeds on his own 
responsibility, as is generally the case in Amritsar, 
Hoshiarpur, Sial.kot, Ludhiana, Hansi, Sirsa, etc., for 

cash or on credit most, frequently the latter — or he 

merely hires out his kohltt and his labour to the 
shopkeeper, as in Gujranwala and in Bhiwani. In 
the latter case the wage is * fixed in various way^ 
Often, as in Gujranwaja, the oil-cake is kept in return 
for crushing the customer's seed. Payment may, 

1 ’Watt, Indian Art at Delhi* pp. 229-260. 

* The hohlu m or ghanni is the indigenous wooden oil-press. 

3 In many places, however, the tcli adds to his income by manu- 
facturing soap. % 

23 
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however, be made in cash, the rate in^the j>aine town 
being from 9 to lO annas per maund of seecU crushed. 

The it l h’s average earnings are efaid to ft be from 
lO to 12 annas in Belhi, al>out 6 annas in Ludhiana, and 
from 6 to 8 annas a day in Multan and Sirsa. The kahlu 
may be assumed to crush about two maunds of seed 
daily on an average, and to produce 28 seers of oil. 

There are two modern methods of extracting oil : 
(1) by volatile solvents, and (2) by mechanical pressure. 

The extraction of oil by chemical solvents is entire- 
ly unknown in the Punjab. The advantages of the 
benzine process, which is the one commonly used m 
Europe, are said to be : (1) unfailing yield of 98 to 99 % 
of the total oil-content of the seed (an oil-crushing 
mill will not obtain more than 90 %) ; (£) reduction of 
the cost of working ; and r3) complete sterilization of 
the meal. The weak point of the process is that 
benzine is rather a dangerous material to handle- Fur- 
ther, the cake, being practically devoid of oil, w6uld 
not fetch much in this country, as it is valueless 
except for manure. 

The extraction of oil by mechanical pressure can 
be effected by two kinds of machinery. The Anglo- 
American system, by which the seeds are steamed, 
grftund, pressed and filtered, fs universal in the 
Punjab. Beside this, there is the so-called ghamii 
plant, in which the seeds are gradually crushed in the 
ghatini without preliminary steaming. 

An Anglo-American plant to crush five maunds of 
seed per day of ten hours can be set up for about 
Rs. 5,000, and a gJicitmi plant fo> Ks. 4,500. The cost 
qf working would be nearly Rs. 10 a day. 1 

1 A complete plant to treat 25 tons of ground seed wou\d cost 
about Rs. 38,000 at Karachi . The approximate cos? of working it 
« would be about Rs. 40 daily for labour and chemicals. 
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The Lahore district is the centre of the factory 
industry % of the Punjab. The Punjab Oil and Flour 
Mill at Lahore* one of the # largest establishments of 
the kind in the province, its annual output being 
about 20,000 cwt. of castor, and 16,000 cwt. of mcihtia , 
rape and .linseed oils. It imports great quantities of 
castor-seed from the United Provinces and crushes 
chiefly for the North-Western Railway. There is also 
a mill at LalljaiYi and another at Ichhra. Strange to 
say, there are no oil-mills now at Ludhiana or Multan, 
one which was started at the former place having 
failed through the inexperience of the promoters. 
There is an oil-mill at Delhi which was worked at 
a loss by its former owners, and is not paying now 

for the same reason want of experience. This is 

also the case of the two oil-mills at Guj ran walla, 
and the one at Jullundur. There are mills also at 
Lyifllpur and Sargodha, and three flourishing ones at 
Amritsar. 1 

One of the main reasons for the unsatisfactory 
position of many of these mills is the popular belief 
that the oil industry needs neither practical experience 
nor scientific knowledge and training. It is supposed 
to be a purely * mechanical business which can be 
carried on by any fitter •who knows how to run an 
engine- With a few notable exceptions, oil-mills 
have been set up by ignorant ^capitalists, who do not 
realize the necessity of employing expert oil-millers. 

1 There Is a water-dr i^ce 11 oil-press capable of crushing 25 maunds 
of seed in 12 Hours at Tarsikka, in the Amritsar Tahsil. The power 
is derived from the Kasur branch of the canal, which runs only during 
5 or Q months in the year. The iactory is not flourishing owing to 
its distance from the markets and the intermittent nature of the power 
supply. % 
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Further, very few managers in the Punjab have given 
a thought to the question of utilizing their by-products 
by setting up subsidiary industries. c * 

The greatest obstacle in the way of the industry, • 
however, is the difficulty of disposing of mill oil-cake. 
The Punjabi cultivator is used to the product of the 
kohliiy which, in his opinion, contains more oil, and is 
consequently more nourishing, and he will not buy 
mill-cake except at a much cheaper rate.*. He is quite 
wrong, of course ; for, in the first place, it is not uni- 
versally true that the fo'thlu extracts less oil than the 
hvdnyulic press, and secondly, cattle cannot digest all 
the oil, even in the poorest mill-cake. 

His prejudices in the matter are, however, too strong 
as yet to be easily overcome. It is suggested that the 
Agricultural Department should make detailed analyses 
of various grades of knhlu and mill- cakes, and of the^ex- 
crcment of cattle fed on them, and publish the results in 
a popular form for the information of the public. Even 
educated people are entirely in the dark on this subject. 

About It), 000 maimds of castor-cake are already 
being used, every year, for manure in the Lahore dis- 
trict, and the Agricultural Department is doing useful 
work in further popularizing it. Much, however, 
remains to be done, for quantities of castor-cake have 
to be burnt in Lahore because heavy freight-rates 1 
prevent any considerable* export to Poona or Calcutta, 
\Vhere it is in demand. 

Another means of popularizing piill-cake is that dis- 
covered at Ludhiana, the chief centre of the oil-cake 

1 Castor-cake is only useful for manure, and yet oYdmaiily pays 
£he same freight-charges as oil-cakes used for cattle-food. 
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trade of tJie Punjab. Mill-cakes shaped like k<>hlii 
cake are brought there from Patna and Caw n pore, and 
sell readily. It 4 ought not Jo be difficult for a well- 
equipped mill to set up machinery to remould its cake 
into the popular form. Ingredients calculated to give 
them a palatable flavour might be added. 

Until a good local market for oil-cake is created, it 
is hopeless to expect a great oil-crushing industry to 
arise in the province. The export of oil-cakes and oil 
together will not be profitable, as, in addition to the risk 
o-S leakage on the way, there will be heavier charges to 
pay altogether by way of freight, brokerage, and jclear- 
ance dues, than on the uncruslied oil-seeds. 

The great problem of the export trade in oil is to 
find proper receptacles for transport. Kerosene tins are 
wasteful, and the use of anything more durable is out 
of the question, because of the heavy freight-charges on 
the Returned empties. 

The following solutions of the difficulty may be sug- 
gested : 

2. A cask-factory might be set up in connection 
with the oil-mill, if suitable wood can be found in 
the neighbourhood-. If the industry is on a consider- 
able scale, light steel drums might also be imported in 
the form of stampings, and made up on the spot. 

2. Oil might be exported in receptacles which should 
also be used to import commodities such as caustic soda 
and bleaching powder. 1 The Punjab Oil and Flout 
Mills of Lahore import caustic soda for their soap-works 
in iron drums which they return filled with oil- Their 

m 

1 The cost of bleaching powder f.o.b. in London is ^4-2-0, and in 
Madras per ton. This great difference is due to the necessity 

of packing it in drums in place of casks. If the drums were used 
backwards and forwards as suggested, it is obvious that a great saving 
would be effected in packing charges, as well as in freight on empties. 
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export trade in oil depends on the supply of«empties at 
their disposal. 4 

It is hardly necessary to add that th'is # arrangement is 
only possible under special circumstances. 

3. Soap manufacture is not difficult and ought to 

be introduced on a large scale in this country. Oil 
might be exported in the form of cheap but good soap, 
for which it might be possible to lind markets in the 
Persian Gulf, and even in Europe. v 

4. There seems to be no reason why oil should not 
be transported in tank-wagons to Karachi and carried 
thence to Europe in tank-steamers, as proposed in the 
case of the soya-bean oil in Manchuria. 

Cotton-nil. The Punjab annually raises over thirty l^cs of maunds 

of cotton-seed. With the exception of a little over three 
lacs of net export, and about a lac and a quarter used for 
sowing, the whole of this stock is given to milch cattle. 1 

1 Cotton-scud is largely consumed by cattle in the Cis-Sutlej tract, 
which pioducesa large crop itself and imports in addition from \ to 
times as much tioin the U. P. The districts between the Sutlej and 
the Jlieluin, on the other hand, use an amount equivalent to about 
22% of their crop and export the rest to Karachi. 

The following table gives the net imports by rail, in maunds, at the 
largest importing stations : — 



Budhlada. 

Rohtak. 

Ludhiana. 

1900-07 

98,469 

78,655 

100,881 

1907-08 

1G8,317 

, 171,889 

02,843 

1908-09 

90,995 

120,945 

53,506 


Barnala. 

Phagwara. 

Jullundur. 

19OG-07 

55,039 

185,544 

160,901 

1907-08 

51,783 * 

101,860 

83,952 

1908-09 

40,245 

135,442 

111,874 


(Barnala is in the Patiala State, between Bhatinda and Patiala, 41 
miles from the former.) 

^he only large exporting station is Kasur, tin? net export figures for 
which are : — 


1906- 07 

1907- 08 

1908- 09 


16,552 a 
127,509 
100,777 
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Cotton -jseed yields 18% of its weight in a valu- 
able oil, % most of which is useless not only as cattle- 
food, but as •manure in the excrement with which 
it is ejected. Weight for weight, therefore, cotton-cake 
is a more valuable food than the seed, as the greater 
proportion of the oil contained in the latter has no 
nutrient value whatever. It is calculated that the 
iPunjabi cultivator thus throws away every year no 
less than sixtv lacs of rupees. 1 

Well-reiined cotton -oil forms the main constituent 
c\f what is consumed in Europe under the name of 
salad-oil, 2 3 while the lower grades are largely used in 
soap-making and as a lubricant and leather-dressing. 
The best cotton-oil would make an admirable substi- 
tute for ghcCy with which it corresponds as nearly as 
possible in chemical composition. 


Carbon 


• 



( whet ’. 

7563 

C'ottan 

Stc tiring 

76*85 

Hydrogen 

. 

m 

. 

• 

11 *87 

12-36 

Oxygen 

- 

• 

- 

- 

12*50 

10-711 
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Treated with 35 % of its weight of butter, cotton 
stearin will be as goyod as ghee, not only in flavour and 
appearance, but in chemical composition. Cotton- 
ghee w T ill be cheaper lhaA the very worst of the expen- 
sive stuff called ghee now on the market, which is 

1 Cotton-oil lias never been used *in India, perhaps because tljje 

husk and the lint would soak up most of the oil if pressed in the 
hohlii. . *" 

2 Margarine, the artificial butter so popular in Europe, is composed 
of cotton-oil and the fa*t of the cow or the pig. 

3 The portions of cotton-oil which remain solid or liquid at 32° K. 

are termed winter and summer oils, respectively. Winter oil "is the 
stearin. ^ 
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i nvariably adulterated, often, it may he nested, with 
undesirable substances. 1 • 

Cotton-cake is used in England to ^faAtcn osittle, the 
cake of Indian seed being preferred to the Egyptian, 
in spite of its husk and lint, because it is so much 
cheaper. The estimation in which Indian cotton-seed 
is held abroad is proved by the rise of the import from 
about 1,500 tons in 1007-08 to over 200,000 tons in 
1 908-09. 2 

% 

The interest now taken in cotton-seed pressing by 
Indian capitalists is of very recent date, and the indus- 
try still offei s a number of problems, which can only 
be solved by the experience of many years. A brief 
account oi some of the factories already established 
in various parts of India will be* of interest. 

It might be mentioned in passing that the Punjab 
Oil and Flour AI ills of Lahore have been crushing a 
certain amount of cotton-seed for over 15 years. The 
owners complain of the poor yield 3 and high cost of 
the local seed, and of the lack of a market for cotton- 
cake in the province. 

1 Sec Mr. Moreland’s remarks to the Agricultural Conference at 
Allahabad on Januaiy 1 SI, 1911 — Ifulititi 7 ' / title Journal , January 26, 
1911, pp. 111-2. 

2 A new use for cotton-seed is the manufacture of cotton-seed flour, 

which, it is said, can he cooked into wholesome dm-pcitis. — Jtzriirztz 
Trntic Jour December H, 1910, p. 260. 

* The management state that Punjab cotton-seed yields 18% of its 
weight in crude oil exclusive of the 4^ % that remains in the cake. 
The total oil-content of the seed, therefore, fs.22^% of Its weight. The 
Premier Cotton-Oil Factory of Cawn pore, on the other hand, extracts 
from 13 25 to 14**25 % of the weight of the seed* in oil, leaving 8*6% in 
the cake. The total oil-content of the seed is thus between 2Q and 
21 % of the weight of the seed. The refinery losses come to 9 % of 
Hie crude oil. 
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The Premier Cotton-Oil Factory of Cawnpore was Cawnpore. 
set up In 1908 by the Government of the United 
Provinces, on^i site belonging to Messrs. Begg, Suther- 
land and Co., at a cost of about Rs. 55,000. The 
arrangement with the firm is that they are to carry on 
the work, at their own expense for the time being, any 
deficit that may occur being made good by the 
Government. The firm arc also to provide the requi- 
site scientific* supervision of the establishment, includ- 
ing laboratory experiments, etc., and to keep such 
records as the Government may require. In return 
for these services they receive Rs. 500 per montlj from 
the Government. 

The factory is fitted with an Anglo-American plant 
specially designed for unclecorticated seed, capable of 
crushing one ton of seed per hour. Attached to it is a 
refinery which can deal with three tons of crude oil in 
24 liours. 

The oil sells without difficulty in Cawnpore at about 
Rs. 13-8 per maund, and the price is improving. It 
is locally used for cooking, mixing with ghee and 
other oils, and, to a small extent, for soap-making. 

There is no market , yet for a highly-refined oil, but a 
local demand appears to be springing up for the 
€f foots " at a low price for the manufacture of common 
soap. 

The chief difficulty lies in the disposal of the cake. 

It realized Re. 1-5 per maund when exported t*> 

Europe in 1909, but *could not be sold locally to any 

extent, evfen at Re. 1-3. A large quantity is being 

• * 

distributed free, through private and Government 
agertcy, but it is anticipated that some years will ,pass 
before it secures the favour of the local consumes. 

2 * 



Alcola. 


Bombay. 


1 86 OILS, FATS AND ALLIED INDUSTRIES. 

The average price given by the factory for, the seed 
is He. 1-12 per maund, and it is calculated Vhat the 
undertaking will pay if Re. 1-5 is rejfliied for all its 
cake. 

Another factory is the one just set up at Akola, in 
which the Hon' bit* Kao Bahadur N. R. N. M,udliolkar 
is largely interested. No expense seems to have been 
spared on the machinery, which is said to be the best 
available in Germany or America, and is iji charge of a 
German chemist, who lias handled oil-seeds both in 
Germany and Manchuria. It is capable of crushing 
50 tons of cotton-seed per day of 24 hours. The seed 
is carefully decorticated. 

Messrs. Tata and Co. arc also setting up a cotton-oil 
mill near Bombay, under the supervision of an English 
expert. The machinery is all British, and is calculated 
to handle 20(> tons of decorticated seed per week, 
working 24 hours per day. * 

The progress of the two rival systems, the German 
at Akola, and the British at Cawnpore and Bombay, 
will be watched with the keenest interest all over the 
country. 1 

The cotton-oil industry appears^to offer an opening 
to capitalists in the Punjab. The seed is no doubt 
dear, but the soya-bean is cutting into the market in 
England, and this is bound to lower prices in India. 
Further, whereas in the case of the other oil-seeds 

x The other cotton-oil factories arc those at Baroda, working since 
1909, with a capital of a lac, and at Broach, scLup in 19(>S, with a capital 
of^Rs. 70,000, and recently wound up because of mismanagement. 
The former neither delints nor decorticates seed, while the latter 
did both. Both factories found it difficult to dispose of the cajte as 
well as the oil, and the Baroda factory is now finding it more 
profitable to crush other oil- seeds. 
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both the oil and the cake would have to be exported 
for an indefinite period, cotton-oil at least will pro- 
bably firi*d an Tirfmediate IocjiI market. 

A cotton-oil refinery should be located near one of 
the great provincial markets for ghee, and connected 
with it there might be a dairy to produce the butter for 
mixing with the stearin . 1 There might also be, in the 
same enclosure, a soap-factory to use up the “ foots," 
or residue of Alie refining process, and a glycerine fac- 
tory to work the “ lyes " of soap manufacture. The 
efushing of the seed, however, would probably have 
to be done separately in the cotton-producing ^treas, 
where, as in America, it could be combined with cot- 
ton-ginning. p The crude oil would be railed in tank- 
wagons to the central refinery. Along with the oil 
would go, for use in the dairy, so much of the cake as 
was not disposed of locally. 

Soap and glycerine are produced when oils or fats Soap, 
are boiled with caustic soda or caustic potash . 2 

Tallow, which gives a hard soap, is more largely 
used in Europe than any other fat , 3 but of late years 

1 It is calculated that a factory turning out one ton of cotton 
stearin daily would require a herd of a little over two thousand cows 
or a thousand buffalqes (Noel-Paton, Indian Cotton-Seed, p. IS). Vhc 
dairy cattle would dispose of 20% of the oil-cake ( Indian Trade 
Jom ital, March 4, 1909, p. 202), but they would require, in addition, a 
constant supply of green succulent food. 

From the experience of the Sargodha oil-mill, it would appear that 
it is difficult to sell any kind of oil-cake in the Canal Colonies. Tl^e 
cultivators only give it to cattle when green fodder i9 not available, 
which is rarely the case. . 

* When soda-ash is used, it has to be converted into the caustic 
by boiling with quicklime. The consumption of caustic soda for 
refinuig oil and soap-making may be sufficient to warrant the manu- 
facturer in making it himself from soda-ash. # 

3 Hurst, Soaps, p. 118. 
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cotton-oil, a large proportion of which is* not fit for table 
purposes, enters into the composition of most of the 
common household soaps* Rape, mustard, and sesame 
and, in some places, castor-orl and tallow, are all used 
by the Punjabi soap-maker for making common 

washing soap the so-called 44 ilhobi soap. v Mahua 

oil, imported from the United Provinces, and cocoanut 
oil from Bombay are, however, said to yield the best 
i csults and are in demand for tlie hotter grades. 
(Juristic soda is almost invariably used, except in 
Multan and Ludhiana, where a few old -fash iontfil 
workers still cling to s<ijji 1 and lime. Further, in some 
places, r.,g., Khushab, imported carbonate of soda is 
causticisecl with lime by the soap-milker himself. 
44 Dhobi soap M is often weighted with soapstone 
(locally culled ciuUh pnthri or pcilaon), which is brought 
in large 1 quantities from Jeypore, Jodhpur and Jubbul- 
pore to Amritsar, the distributing centre. 3 The stone 
sells at about Re- 1 per niaund. 

The implements used by the local soap-maker are 
often very crude, consisting only of a few pans and 
knives, the whole factory with the stock-in-trade being 
generally worth less than Rs. 250. • The better sort are 
said to have a plant worth from Rs. 100 to Rs. 500 and 
stock-in-trade of Rs. 2,000 to *5,000. 

Toilet soap is produced by the factories at Lahore 
and Delhi, and by a fe\v stray individuals in other 
t<5wns. 44 Dhobi soap " is made in considerable quan- 
tities at Lahore, Amritsar and ‘Delhi, and indeed in 

\ Sctjji is crude carbonate of soda (see p. 14J). 

1 About 4,000 m a. Linds of this commodity is said to be annually 
imported to in Amritsar, of whicb 25% is used locally,* and th6 rest 
exported to Find Dadan Khan, Multan, Peshawar, Rawalpindi, 
cfujranwala, etc. 
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every towrr of any importance in the province, by all 
castes from Khattris to Tel is. There are, for example, 

2 5 factories in ^Multan, all* except two owned by 
Hindus, and 20 in Pi 11 b Dacian Khan worked by 
Mohamnuidan Khojas. There are live Hindu soap- 
makers in Sialkot and an equal number of Telis in 
Gujrai 1 wala. 

With the coming of better methods and chemicals, 
the industry gradually passing from the hands of 
the poor and ignorant Teli to that of the Kliattri or 

Khoja capitalist chiefly the former. Competition in 

the manufacture of “ dhobi soap " is very keen, and the 
profits are getting smaller day by day. Toilet soap, 
however, is iryported in large and increasing quanti- 
ties, the figures for Karachi harbour alone amounting 
to 2(5,000 inaunds, valued at live lacs of rupees, in 
1908-09. J Is manufacture, even with imported caustic 
sodr* might profitably be combined with the allied in- 
dustry of oil-seed crushing, and offers a lucrative 
career to men with business capacity added to some 
scientific knowledge. 1 

Not many years ago Japan imported nearly all her 
soap. In 1907, liowvver, she had some fifty factories, 
which not only -satisfied local needs, but exported a 
good proportion of theiiP output, which came to no 
less than 180 million tablets yearly. The exports to 
China, Korea, the Philippines, Asiatic Russia and 
Kritish India, in 1906, amounted to over 3 2 millioiT 
tablets, valued at 7^ laos of rupees. Of the raw materials, 

cocoanut oil came from India, tallow from Australia 

___ m _ • 

1 A small soup plant would cost Hs. 5,000, and the stock-in-trade 
Rs. 5,000 more* It must be remembered that really first class ^jilet 
soap cannot be produced without efficient milling and pressing 
machinery. 
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Candles. 


G1 ycerine. 


and China, caustic soda 1 * * * V and perfumes from England, 
France, Germany and Switzerland. 2 

Given some enterprise, and scientific ^knowledge, the 
Punjab ought to be able to do what Japan has found • 
so little difficulty in achieving. 

Candles are largely made in Europe from stearine 
extracted from tallow and wool-fat, materials available 
in the Punjab. The art, though known in India from 
time immemorial, is now lost in this province. It is 
worth resuscitating, however, for the imports of the 
commodity at Karachi port alone average about 2,000 
maunds a year, valued at Rs. 00,000 . 3 

Glycerine is obtained from the by-products of candle 
and soap factories, and has of late become valuable 
enough for candle-makers to adopt those processes 
which yield the largest amount of it. Enormous quan- 
tities 4 of glycerine run to waste in the spent lyes of 
soap-making. Indeed, a London linn of repute offers to 
guarantee to any soap factory producing, say, f> maunds 
of soap per day, the recovery, in the shape of 
profits, of the cost of an up-to-date plant within a 
vear. 

1 Japan now manufactures a portion at least of the caustic-soda 
consumed by her by the Le Blanc process (see Note on Alkalies, on 

p. 23 of the Report o) the Chemical Industries Committee, Madras). 

* British and Colonial Druggist, Vol. 51 (lh07), p. 32. 

51 For an account of the manufacture of candles, see Thorpe, Diet . 

V Ippl. Chew ., Vol. 1. Art. Candles ; Spoil, I Corks hop Receipts , Vol. I. 
Art. Candles , and Sadtler, Did. Org. Chem^ pp. 6G et scq. 

A Tallow and the oils used in soap-making contain glycerine in the 
proportion of 10 to 15%, all or which is^usually wasted. With 
proper treatment most of this can be recovered from the soap lyes. 
Tli^ recovery ol glvceiine has now become an essential brunch of 
soap manufacture and no firm which neglects it can hope to compete 
with European manufacturers. 
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Glycerine is chiefly used in India in meclicine and 
pharmacy In Europe it is in great and increasing 
demand hJso in»t^e manufacture of explosives and the 
printing of woollen and worsted fabrics. It is invalu- 
able as a lubricant for linachinery, and for sizing 
cotton yarn. 1 

Pitch 2 is the residuum of the destructive distilla- Pitch, 
tion of various organic substances such as coal-tar 
and oils. We arc here concerned only with the pro- 
ducts of the ifitter class, of which the- best known in 
commerce arc the 44 stearin " or cotton-oil, wool-fat 
aiicl bone-oil pitches. 

Crude cotton -oil refined with caustic soda gives a 
more or less viscid residue called 44 foots," which, 
after treatment with dilute sulphuric acid and distil- 
lation, is separated into stearin and pitch. 

The uses of the former have been mentioned. The 
lattej^ is extensively employed for the preparation of 
the special black varnishes used by coach-makers, 
and in the manufacture of tarpaulins and waterproof 
packing paper. Wool-pitch, prepared by an analog- 
ous process, serves similar purposes and is also used 
as a lubricant for heavy machinery under the name of 
“ hot and cold neck grease." m 

Bones and other animal substances when submitted 
to dry distillation yield il substance called bone-oil, 
from which, on the process being continued, a firm 
hard pitch representing about 2R% of the weight of 
the oil is recovered. Bone-pitch, if properly handledf 
can be made into a super b black varnish. 3 

1 On the subject generally, see Koller, Waste Products , pp. 214 fit 
scq. Thorpe, op. cit. y Vo 1 . II. Art. Cilyccrinc , and Sadtler, op. cif. 
pp. 70 .ft seq. 

* See Thorpe, op. cit . Vol. III. Art. Pitch. 

3 Livache and McIntosh, Varnishes . II. p. 37. 
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Linoleum. 


T lirkcy-i t il 
oil. 


Rubber 

substitutes. 


The manufacture of pitch in the Punjab is worth 
consideration, as the large local demand, Chiefly for 
coal-tar pitch, is at present met by inr ports. • A certain 
quantity, however, is now ml f de by the Shalimar Paint 
Works of Calcutta . 1 

Ihnolcum is made of solid or completely oxidised 
linseed oil, sawdust, colophony and powdered cork . 3 
All these materials are available in the Punjab except 
powdered cork, for which the bark of the chil (P. 
longifohti) could be satisfactorily substituted. A cheap 
floor-covering like linoleum, at once cool and sanitary, 
is bound to create a good market for itself in a semi- 

r 

tropical country. 

Turkey-red oil is a preparation largely used for 
dressing tanned leather, and also as a mordant by 
calico-printers and dyers, especially in the' Turkey-red 
and alizarine' red industry. It is imported at present 
in considerable quantities, whereas it really oug,ht to 
he exported. The usual base* is castor oil, which is 
treated with concentrated sulphuric acid and then 
with sodium sulphate and ammonia, or salt and caustic 
soda . 3 The process is simple. 

Pinseed oil, as well as non-drying oils, such as rapt' 
oif, art* extensively list'd in the manufacture of rubber 
substitutes 4 in Oermany aijd other European coun- 
tries. 

1 Coal-tai and pitch ai c by-products of coke and gas making. 
JXmdot coal (see Appendix IV.} will not coke. It is worth inquiring 
whether it could piofitablv be woikcd tor pitcli and tar only. 

2 See Livache and McIntosh, op. cit. I.*\>. f>7. 

a Blount and Bloxam, Chemistry for Engineers and M an u fact nr or s 

r- 

(1900) pp. 235-6. The caustic soda could be* imported in drums to 
be used for exporting oil. See pp. 181-2. supra 

4 For an account of the manufacture, see Livache 2nd Mcfntosh, 

' varnishes, etc ., Vol. I. Chapter V. 
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There sire two varieties of imitation rubbers, (a) 
oxidised *t>il, and (6) vulcanised oil substitutes. 

(a,) Oxidised* <r-7/s. The process consists in boiling 

m rape oil into a brown visc-lus mass, which is afterwards 
treated while hot with Aitric acid until it assumes a 
thick plastic consistency. When cooled in the air it 
solidifies into a rather elastic substance with the 
appearance of rubber. Unlike rubber, however, it 
softens in hot ^vater- 

The material, though rarely used by itself, is a 
common adulterant of the real article. As it adheres 
perfectly to all fabrics without damaging them in any 
way, it is often used for making canvas and similar 
fabrics waterproof. It can similarly be applied to 
wood, stone and metals- 

(*0 Vulcanised oils. Linseed, rape, ox* eartlinut oil, 

treated with 25% of its weight of sulphur chloride, 
give*? a hard, solid lxxaterial, suitable for making ■ 
printing-rolls, knife-handles, etc. If further treated 
with carbonate of lime it is converted into a white 
spongy mass, which, like oxidised oil, serves to 
adultei'ate natural rubber for all industrial purposes. 
It can be used by itself in the manufacture of water- 
proof cloth, water-pipes, and similar articles. 


25 



CHAPTER XIII. 


Sugarcane 

cultivation. 


Sugar. 

Sugar constitutes a cheap and highly nutritious 
article of diet in warm climates, and it is no wonder 
that the Punjab, yielding to the temptation of low 
prices, imports it in ever-increasing quantities. Its 
annual purchases amount to 175,000 tons, made up of 
05,000 of refined and 30,000 of unrefined sugar, and 
G5,000 of guv or jaggery. The first is almost entirely 
foreign, while the last two come chiefly from the United 
Provinces. 

This province, like the rest of India, but unlike 
other countries, has two distinct and independent 
markets for sugar and for gur, respectively, and of 
these the latter is undoubtedly the most important. 
The price of gur, which is the favourite sweetmeat of 
tl»e rich and poor in India, in n« way depends on the 
supply of foreign sugar, but fluctuates constantly in 
sympathy with the Indian cfop. 

Sugarcane, the only source of sugar in this pro- 
vince, occupies only \‘2 per cent, of the total culti- 
vated area, 1 but is nevertheless one of its most 
important and profitable croplS.. It is most largely 
grown in the submontane tract that extends between the 
Jumna and the Chenab, the averages for the more 

^ The average area under sugarcane in the period 1908-08 was 
*322,245 acres. 
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important, districts during the period 1903-08 being as 

follows ? — 

• • Area under sugarcane. Percentage of total 




- ASres. 

cultivation. 

Gurdaspur 

. 

f 47,096 

6*9 

Hoshiarpur 

. 

1 21,295 

39 

Sialkot . 

. 

. 31,180 

3-6 

Jullundur 

. 

. 25,445 

31 

L’ohtak 

. 

. 19,404 

2*1 

Karnal 

• 

. 19,340 

21 


The Punjabi, cultivator spares no pains on this crop 
and is quite ready to grow new varieties of cane when 
Ije sees that they are good. He lias not yet learnt, how- 
ever, the value of manures such as castor-cake, 1 nor 
in most districts discovered the advantage of cutting 
the cane as close to the ground as possible. He often 
forgets, besicles, that the tops, which are as good for 
propagation as any other part, should be removed and 
preserved for planting, as is done in the United Pro- 
vinces. The juice of the tops is usually more acid and 
less rich in sugar than the rest of the cane, and its 
presence in the boiling pan is apt to cause inversion. 2 

Experience has taught the cultivator that inversion The crushing, 
is also caused by leaving the cut canes stacked for any 

1 Oil-cakcs (castor, rape and sesainum) are generally used in Behar 
and Bengal during the earthing of sugarcane. In Northern •Guj- 
rat (Bombay Presidency) a dressing of castor-cake is given to the fields 
prepared for the crop, and in*the Deccan from 30 to 40 cartloads of 
cattle-dung, with about 100 1b. of castor or karanj {Ponganna glabra) 
cake per acre, form the chief sources of manure — see Proceed. Bd . Agr. 

Ind. (1907), Papers on Sugar Cultivation , passim. Large quantities of 
various manures, particularly castor-cake, are also used in the Goda- 
very delta. ^ 

s Inversion is the process by which cane-sugar or sucrose is ■ 
converted into glucose, a sugar less sweet and of simpler composition 
than sucrose. Glucose is also more soluble in water and holds its 
owru weight of sucrose in solution. The bulk of the glucose, along 
with the sucrose it holds in solution, is lost with the molasses in 
sugar-making, as it will not crystallize. % 
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length of time ; and lie, therefore, takes care, as a cule, 
to crush them as soon as possible. This operation is 
commonly performed in the fields where the •bullocks 
are kept busy day and night Vluring the season. The 
old wooden mill ( hchiCL ) was* formerly in general use 
but it now survives only in a few of the most backward 
villages. Its place has been taken by the more efficient 
iron presses, the best known amongst which are 
the 2-roIIer mill which yields from 45 to 55% of 
juice, the 3-roller Nahan mill, which extracts from 
55% to 65%, and lastly the €€ Babu " 4-roller wliiqjh 
extracts as much as 68%. These figures, it may 
be noted, are correct for efficient machines only, 
and not feu - the worn-out article sometimes palmed 
off on the unsuspecting customer. 1 As a rule, the mills 
are taken on hire (the t€ Babu " mill can only be so 
taken), as the services of the manufacturer's itinerant 
44 mistri ” are thus secured. The village blacksmith is 
unable to keep them in repair. 2 

In Behar and the United Provinces the European 
planters use steam-crusliers. Mr. Lehmann found in 
Mysore that about 26% of the juice was left in the 
megass by the best 3-roller bullock-mill, whereas a 
ste;Tm-driven one (6£ H.P.), with three rollers, 18 inches 
long by 12 inches diameter,, left only 18-2% ; or, in 
other words, saved one-third of what the other wasted. 3 

1 For ;in account of the vaiious mills, see Hadi, Bullet . Agr. Dept., 
XJ. J\, No- 19. • 

* * Cf. Ass mt. Rep. of t>el hi I>ist„ North (1909), § 80. 

3 Lehmann, Sugar Industry in Mysmre , in Agr. Jo urn . Ind. 
Vol. II. (1907), p. 57. 

The yield of juice in the case of any given mill will vary with the 
percentage and quality of the fibre in the cane. The figures in the 
text are the result of extensive trials with certain common varieties of 
canes* and are of no value except for comparing the relative efficiency 
d! the different mills. 
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cane: crushing. 

• 

Other causes of loss are the insanitary condition of 
the vessels into which the juice flows, and also the 
delay in* boilhig which often occurs. The present 
system is to catch the liquid in a single large earth- 
enware pot, strain it ev^ry two or three hours, and 
then pour it into the boiling-pan. Now the use of 
earthenware is objectionable as its pores harbour the 
bacteria of fermentation. Mr. Hadi suggests the 
substitution o£the kerosene-tin, but, where the cultiva- 
tor can afford it, brass and copper vessels are by 
by- the best. 1 In any case the receptacles should be 
thoroughly and frequently cleaned. Further, two of 
these must be kept for each mill, so that when one is 
full another could take its place. The juice of the first 
could then be poured immediately into the boiling-pan 
and thus kept sufficiently hot to prevent fermentation. 

Moreover, it has been found that the presence of 
evert small pieces of cane causes considerable loss of 
sugar. For this reason a strainer, consisting of a 
perforated sheet of iron in a wooden frame, should 
always be placed over the vessels that receive the 
juice. 2 

Practical demonstrations of the advantages of im- 
proved methods of crushing cane are very necessary 
in the villages. Xlie writer found, for example, a 
2-roller and a 3-roller mill working in adjacent fields 
in Harchowal, where the mop are fairly intelligent. 
No one could say positively, nor indeed had any one 
tried to find out, which of the two mills was the more 
efficient. • On the writer's instructions, a maund of 
cane taken from 'the same stack was crushed in each 


1 Lehmann, op. cit„ p. 69. 


* Hadi, op . cit . 
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mill, and the result of the experiment proved conclu- 
sively to the village worthies that the 2-rollt ft wasted 
more every season than # would havcf sufficed to buy 
the other several times over.V The incident illustrates 
the apathy of the cultivator ill such matters. 

Gur is generally made by the cultivator himself by 
methods which are as primitive as they are wasteful. 
One boiling-pan is held sufficient, whereas three are 
used in the western districts of the United Provinces. 1 2 
Reference has already been made to the tendency of 
the juice to ferment. Another danger is the presence 
of free acids in the juice, which, when not neutralised 
by lime, decompose sugar into glucose. Indeed, Air. 
Lelimann found, after extensive trials irj Alysore, that 
heavy losses due to fermentation were rarer than those 
caused by underliming, which is usually responsible 
for the disappearance of 13£% of the total amount 
of saccharine matter.* • 

Mr. Moreland proposes the adoption of the Hadi 
system in the manufacture of gur ; a but it must be 
observed that the experiment was tried, and proved a 
failure, in Madras. It is doubtful whether it is any use 
expending time and money in improving the traditional 
methods ; for within certain limits the inversion which 
takes place does not affect tile value of the product. 
The invert sugar formed becomes a corporate part of 
the gur , and causes no loss in weight or in price so long 


1 Uadi, Monog . on the Sugar Industry in the U . P., p. 67. 

2 I.ehmaiin, op. cit., p. 58. On the subject of liming, see also 
CSJarke and Hanncrjee in Agr. Journ. Jnd. (1910), Vol. V. p. 38, where 
finely ground carbonate of lime is suggested. 

a Moreland, Sugar Industry in the U.P., in Agr . Joury.. Ind . (1907) 
Vol. II. pp. 17 et seq. The Hadi process is described in the U • P 
Agricultural Bulletin, No. 19. 
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as tlje ma§s remains solid. It would seem, therefore, 
that the* only thing the cultivator can do is to pay 
greater attentku? to the process of liming and to the 
removal of the scum anil other impurities, thus pro- 
ducing an article of greJter market value. 

The methods of the khaiicfi i (indigenous sugar-manu- 
facturer) iieed not detain us, for, besides being un- 
savoury and grossly inefficient, they are of little more 
than historical .interest. 1 The industry is dead except 
in a few villages of the Gurdaspur. Hoshiarpur and 
Ifiidhiana districts, and no improvements can ever 
recall it to life. Even the Madi process, which has 
achieved popularity in the United Provinces, will not 
help, as it is unsuited to Punjab conditions. 2 It was 
tried at Malsian and Sri Govindpur by private indivi- 
duals, and found unsatisfactory. 

The only modern sugar factory in the province is 
tlieaone at Sujanpur. It has two water-propelled mills 
capable of crushing 140 tons of cane daily, but, as it is 
located on the edge of the cane-area of the district, it 
can obtain only half that quantity. 3 The rest of the 
machinery is driven by steam (40 H.P.). The inegass 
is used as fuel, but about 200 tons of coal, and 20,000 
maunds of wood, are also consumed every year. • 

Besides a European managing-director, and a Parsi 
engineer, the staff includes from 300 to 400 coolies 

during the crushing and refining season, which lasts 



m 

1 For an account of his methods, see Proceed. Pd. Agr. Itid. (1907) 
p. 102, and the HoslucirfvtT Uist. Gazetteer (1904), pp. 104 et sc 

2 Rep, of' the Punjab Uept. Agr. (1909), App. V. p. 7. 

3 The Rosa Factory of Shahjehanpur, which has plant for crushing 

fro 2 OO to 350 Ions in 24 hours, also suffers from the shortage of 
sugarcane, and so does the Champaran Factory which could* crush 
800 tons per diem. • 


The khattchi . 


Sugar 
factories : 
Sujanpur. 


I 
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from four to five months (March to November). The 
majority of these are recruited from the Sialkot ^District, 
as the proximity of the licad-works of Uhe Bxri-Doab 
Canal has made local labour Very scarce. 

The cane of the locality! is the ka,tha * 9 which is 
bought standing, and is cut and cleaned by the em- 
ployees of the factory. Xo advances are made to the 
cultivators, but half the price is paid on purchase, and 
the balance when the cane has been rcmpved and the 
area finally measured . 1 The management have made 
great efforts, by the offer of better prices, to induce the 
cultivator to improve his methods, and the results have 
so far been encouraging. 

'.The following interesting statistics of the working of 
the factory have been furnished through the courtesy 


of the 

manager 

: 






Sciison. 

( Sntic-tirCii 
bought. 

Trice pc r 
ghiimao. 

Tot ill 1111- 
cleancd 

C(X11C. 

Yield oj 
juice. 

Yield oj 
sugar. 

Yield of 

molasses . 
< 

Ghumaos. 2 

Hs. a. 

P- 

Maunds. 

Gallons. 

Maunds. 

Maunds. 

1 1104-05 

730 

19 11 

IO 

148,004 

300,650 

3,617 

2,500 

1 905-06 

212 

20 


33,648 

61,950 

1,068 

1,025 

1 906-07 

428 

31 


92,532 

3 83,750 

2,574 

3,127 

1907-08 

408 

28 


83,610 

180,775 

1,649 

1,162 

1908-09 

568 

29 14 

6 

99,382 

212,975 

2,863 

1,500 

4 

469 

25 15 

7 

91,436 

186,020 

2,360 

1,463 

Average 

■j acres 

Per acre 

Per acre 

Per acre 

Pei acre 

Per acre 


1390-54 

JLJ2 1 

7 

9*2 to*ns 

481*4 gall 

*24 tons 

-137 tons 


These figures do not indicate the yield of rum dis- 
tilled from the molasses ^nd the washings of the sugar- 


1 The system followed by the Rosa Factory fs to buy the canes 
ready cleaned by weight, an ingenious arrangement having been 
adopted for weighing the carts. The factory also advances from 
sixty to seventy thousand rupees a year to the cultivators. & 

* 1 fehumao = § of an acre. 8 gallons of cane- juice « 1 maund -= *039 
tofk. 
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cane, which js a good source of pio’ht. It may be 
mentioned here that attached to the factory there is 
a workshop fof* making soda-water machines, as well 
as plant for generating carbonic acid gas from gur 
and molasses, which art bought for the purpose. 

Almost all the sugar is consumed in the Amritsar 
and Gurdaspur Districts, where it is in great demand, 
especially for sweetmeats at marriage festivals. Cus- 
tomers have*lleen known to leave hundreds of rupees 
with the manager for long periods in order to be 
•sure of their supply. 

The nominal capital of the factory is Rs. 1,60,000, on 
which it has paid a dividend of 10 % since 1904, when 
it commenced the manufacture of carbonic acid gas. 1 
It had been a failure before. The causes of its pre- 
sent success may briefly be said to be : (a) utilisation of 
by-products and manufacture of carbonic acid gas, 

( b\ ) efficient management, ( c ) scrupulous avoidance of 
the use of blood, bone-black and other impure sub- 
stances, 2 and (<7) the prevalent belief that the sugar, 
though slightly dearer, is sweeter than imported sugar. 

Two years ago the Amritsar Distillery Co. set up a 
refinery in connection with their works, with^ the 
intention of feeding it with nib from branch factories, 
and boiling the juice® on the “ Hadi " system at 
Chhina, EJatala and Jaintipur on the Pathankot Rail- 

1 The figures are rather deceptive. The original capital in W77 
was Rs. 400,000. The^, company went into liquidation In 1886, 
when the factory was bought up for Rs. 60,000 by a private syndicate, 
which added new plant to it at a cost of Rs. 1,00,000. It is incovrect 
td say that the real assets of the company ate worth Rs. 500,000, but 
they are dppbttess more than Rs. 1,60,000. i# 

9 The bleaching is done with sulphurous acid generated by burn- 
ing sulphur. 


Other 

factories. 
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way. They are now removing the JaiiatipuT mill* - to 
Amritsar to crush pounda cane. The Harkishen 
Sugar-mill, recently erected by R. S. Gahesh Das, a sub- 
engineer, and another capitalist at a cost of Rs. 50,000, 
manufactures sugar from gur} and is capable of pro- 
ducing two tons a day. It is stated that the factory 
is run at a loss, not quite a maund of sugar, selling 
for Rs. 11 a maund, having been made so far out of 
three niaunds of git r, costing at least «Rs. 12. The 
Punjab Sugar Manufacturing Co., Ld., registered on 
April 25, 1910, with a capital of Rs. 2,50,000, propose 
to set* up their works at Ratala at a considerable 
distance from the cane-fields. 1 

The area under sugarcane in the Punja«b in 1908-09 
was 3(55,600 acres, and the estimated yield 265,600 
tons of gitr. The area in Java for the same period 
was 284,600 acres, which produced 1,217,390 tons of 
sugar 2 of all kinds. The average outturn of the Sujan- 
pur Factory, which is as efficiently run as circum- 
stances will allow, is *24 tons of sugar per acre ; that of 
the Tjoma! Factory, representing the maximum yield 
attained in Java, is 6*4 tons 8 , or more than twenty-six 
tim^s as great. • 

1 The Pure Indian Sugar Factory ” of Nabha has a “ Hadi M 
plant, and was started in January 1910#>in combination with two flour- 
mills with a capital of Rs. 24,000, of which the State has subscribed 
a portion. It is too early yet to pronounce upon its financial success. 

2 Dip. and Cor/s. Rep. on the Trade of Java, No. 4224, Ann. Scr. 
(ad. 4440-48). It must be notecC however, that the official estimate of 
the yield in the Punjab, appears to be somewhat below the mark. 

a At the Tjomal Factory special atlentioTi . is paid to the precise 
point of ripeness of the canc. 

r fhc cost of production in different distiicts? of Java varies from 
Rs. 3-12 to Rs. 5 per maund of sugar. Sec Burkill and Weinberg, 
Centra^ Factory System , in Agr . Ledger (1903) No. 9, p. 25*4. This very 
u^pful article should be consulted by all Indian manufacturers of 
sugar. 



LINKS OF PROGRESS. 


203 


Figures such as these are enough to cause despair. 

The example of Formosa, however, where before the 
Japanese occupation the sugar manufacturer was in a 
like depressed condition's so encouraging, that it ought 
to brace the people of tile Punjab to renewed efforts in 
this industry. Before the Japanese occupation, the 
yield of sugarcane per acre in Formosa was 8*3 tons. 

The matter was taken in hand in 1902, and live years 
later the Ghjnese peasant, more conservative by far 
than the Punjabi, had been taught to improve the 
yield to 14‘5 tons of a much superior variety. Before 
1902, the Formosan mills were of stone, and yielded 
45% of juice. The modern 11 roller now gives 78%. 1 
Turning again to Java we find that even now the 
native Javanese obtains only about 2^ tons of sugar per 
acre, whereas the Dutchman, with his superior methods, 
produces from 3 to 4i, and even t> tons per acre. 2 

What can Government do to assist the industry ? Lines of pto« 

gress. 

This is a question for experts to answer in detail, but 
speaking generally. Government could help the sugar- 
manufacturer by helping in the improvement of the 
sugarcane, and in the establishment of central sugar 
factories. # ^ 

The essentials of a good variety of cane are that. The sugar- 
in addition to yielding the maximum amount of sugar cane * 
per unit-area, it should (1) be hardy and disease-free, 
as, for example, the rose-bamboo lias been discovered 
to be in Formosa, (2) ripen uniformly and at the Re- 
quired time, 8 (3) yield a pure juice, i.e., juice with 

1 See th’e consular report cited ab^ve. 

See Burkill and Weinberg, op. cit. pp. 245 ct seq. 

3 While it is essential that cane should ripen uniformly, it is also 
important I flat a factory should have a uniform supply of cane over 
as long a period as possible. This result could possibly be obtained 
by growing varieties ripening at different times. 
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the minimum of glucose and other impurities, and at 
the same time as concentrated as possible, so as to 
save fuel in the boiling process. • # 

The best canes known to the Punjabi sugar manu- 
facturer so far are the kaiha . anc| the ilhctttlu , hardy spe- 
cies which give good results with a modicum of labour 
and man li ring. It has been pointed out, however, in 
a recent pamphlet, that the relative sucrose values of 
the pon min , a cane hitherto raised only :*mall quanti- 
ties for chewing, and of the dhtitihi, are as 3-32 to 1, 
and that, under proper conditions, the outturn of thet 
former, could be made almost to equal the results ob- 
tained in Java. 1 This certainly sounds very hopeful, 
and doubtless the Agricultural Department will lose 
no time in verifying these statements, and will further 
inquire whether the potttttlit fullils the first two condi- 
tions of a good cane, and does really cost less to raise, 
in proportion, than the others. Besides, the kdtha, the 
dim ttln and the potnida , could be improved by selec- 
tion or hybridisation. The former method has been 
found successful in Java, but is only sparingly em- 
ployed, as the varieties produced by hybridisation have 
given distinctly better results. 2 « 

Both Java and Formosa owe no small debt to the 
labours of the eminent scientists who have guided 
their research-stations. The Punjab too has awakened 
to the need of such institutions, and experimental 
frf!*ms will shortly be established in the sugarcane 
areas of Gurdaspur and JulluncRir. It is not too 

x Carter, Sugar Manufacture in the Punjab (C. & M. G. Press, 
Lahore pp. 12-14 ) • ® 

£ Mr. Howard's Note in Proceed* Hd. A gr. Jnd . (1907), p. 95 ; 

J. C. Willis, Agriculture in the Tropics , p. 68. 
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much to hope that the Panipat tahsil will soon be 
equally favoured. As soon as the stage of experiment 
is passed* the Agricultural E^epartment will no doubt 
make every effort to popularise the improved varieties 
by giving lectures and de^nonstrations. 1 

There would appear to be room for two large cen- 
tral factories in the province, handling say 50,000 
tons of cane each per season, one at Harchowal in the 
Gurdaspur Di^irict, and the other possibly in the Sial- 
kot or Jullundur District, or in the Panipat tahsil of 
Karnal. 2 Of these places the first, suggested by 
Sir Louis Dane, is fourteen miles from Hatal^. by 
road, 3 and is surrounded by a tract which raises more 


1 Most of the canes now grown in the Gnilaveiy L>elta are the 
otfspring of the foreign vaiieties introduced by the Madras Depart- 
ment of Agriculture. They are less liable to disease than those they 
have Replaced and yield a richer and purer juice. 

* The selection of the site must depend on the supply of raw 
material, proximity to markets, and facilities of transport. 

The figuies in maunds for the traffic in g/// and unrefined sugar at 
the following stations will be useful The exports aie almost entire- 
ly of gur and the impot ts of unrefined sugar. 


1906-07. 3 907-08. 

Inward. Out wait!. Inward. Outward. 
Batala 26,213 .196,002 29,390 181,778 

Lyallpur 26,870 18,295 2^,893 38,439 

Gojra 25,877 42,646 16,466 81 419 


1908-00. 

Inward. Outward. 
22,104 158,463 

26,057 50,563 

20,549 86,126. 


The E. I. Ry. has supplied the following figures for gnr alone in 
maunds) :■ — « 

1907. 1908. 1909. * 


Inward. 
Sonepat 272 
Samalkha 27 
Panipat 408 


Outward. 

70,451 

123,562 

105,650 


I n ward 
408 
109 
299 


Outward. 

67,048 

77,665 

51,695 


Inward. 

163 

109 

1,306 


3 The two places could conveniently be connected by 
The materials for one 14 miles long would cost Rs. 20.000, 


Outward. 
40,609 
98,572 • 
109,055 

monfl-rail. 


Central 

iactories. 
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sugarcane th;m any other like area in the ..province. 1 
It has the further advantage of an ample Supply of 
water-power. 2 His Honour's idea, i •* to finite the 
cane-growers with the moneyed men of the neighbour- 
hood in an enterprise which would combine the best 
elements of capitalism and 'co-operation, and at the 
same time secure the advantages of a large plantation 
in a land of small holdings. 3 The cultivators who have 
learnt the benefits of such enterprises through their own 
co-operative societies, have accepted th£ proposal with 
alacrity, and have already offered to subscribe one lac 
of rupees. It would be well il the Gurdaspur Distinct 
Board were also invited to join as a shareholder. 

It may be observed in this connection that the 
state-aid. sugar industries of Java, Formosa ;j.nd Mauritius 
would never have attained to their present level of 
efficiency had they not been liberally helped by their 
respective Governments. 4 It was the Dutch Govern- 
ment which in 1N30 laid the foundation of the central 
sugar-factory system in Java, by advancing loans to 
the pioneers, and compelling the Javanese peasant by 
law to grow cane for their benefit.® Japan too has 

1 About 0,000 acres of sugarcane vvitli an estimated yield of 170,000 
maunds of gnr are grown within a ten-mile radius of Harchowal. 

m Krom 350 to 550 H.P. is available from the Upper liari-Doab 
Canal at full supply. 

Many Indian factories experience difficulty in buying canc at 
fair rates. A few have been ruined by combinations among ignorant 
cultivators, who, forgetful of their own real interest, insisted on 
exorbitant prices. Were the growers themselves part-owners of the 
^factory, this danger would be "minimised. 

It may be mentioned here that beet-sugar is often manufactured in 
Central Europe on co-operative lines. * 

* Bee the International Sugar Journal of May, 1911. for the first of a 
series of articles on the industry in India. * The writer details the 
marvellous results of state-aid to the beet and cane-sugar industries 
all the world over. • • 

_ ’ Burkill and Weinberg, Agric . 'Ledger (1903), No. 12 , p. 253. 

'’The drastic regulation about planting has long since been relaxed. 
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helped the* cane-grower, as well as the sugar-manu- 
facturer in Formosa by subsidies both in cash and kind. 

The Formosan Sugar Kureaji gave the cultivator a 
• quantity of castor-cake, free of cost, for every unit- 
area planted with cane-^ips supplied by itself. To 
some sugar factories it gave, for live years, an annual 
bonus equal to 6% of the paid-up capital, while to 
others it advanced loans to the* extent of 20% of their 
total assets. 1st one case, a factory was allowed to 
borrow all its machinery, free of cost, for five years. 1 
Ficially, the Government of Mauritius has recently 
made its sugar-planters a loan which has enabled them 
to follow the example of the Javanese factories, and 
cover their estates with a network of light railways. 3 

There are two local varieties of the date-palm the Date-sugar. 

Phtvnix daclyhfera , which yields large bunches of 
excellent dates, and the P/nr nix sylvestris , the wild 
variety, which produces a small worthless fruit, 
relished only by the birds. The former chiefly thrives 
in the plains stretching to the south-west of Jhang ; 
the habitat of the latter is the Salt Range, the Sewalik 
tract, and parts of the Kastern Punjab. 3 

The Phivnix sylvcsjris yields, when tapped, a liquid 
which can be made into a very palatable g//r or sugar 

1 See the Consular Report on the Sugar Industry of Formosa, 
cited above, passim . 

2 The “ Times ” Engineering Supt., Feb. 11, 1910. Their example 
might be followed with advantage by* some of the Indian factories 
which have to deal with the sugar crop over large stretches of 
country. Portable tramways in Java and Mauritius have not only 
diminished the cost of transport, but reduced to a minimum the loss 
occasioned by the factories not being able to deal with the whole of 
the cai\e-crop at the time of its greatest richness. 

3 Cf. Stewart, Punjab Plants , pp. 243 et seq and the MultanH>ist . 

Gazetteer (1002), p. 228. * 
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by exactly the same process as cane-juice goes through. 

* 4 - 

Date gur is manufactured to a large extent in the 
northern half of Jessore^as well as mi* otliei 1 districts 
of Northern Bengal, where nearly every substantial* 
cultivator engages in the industry, which holds, in 
some places, a position second only to agriculture. 1 

An ordinary date-palm in the South-Eastern Punjab 
bears a rupee’s worth of fruit every year. A single 
tree in Bengal, on the other hand, yields 240 seers of 
juice, which gives 30 seers of f*ur, meaning a net 
annual profit of three rupees.* 

Spme sixty years ago Mr. Edgeworth, then Com- 
missioner of Multan, “ got men from Jessore who 
were acquainted with the method of extracting sugar 
from the juice of I*, sy/vcs/r/s there. They remained 
at Multan for some time experimenting ; and, although 
they seem to have been hostile to the success of the 
scheme, and said there was less saccharine m after in 
the juice of this than of the other species, it seems to 
have been shown that the fruit of a female tree is 
much more valuable than its sugar was likely to be, 
and the male tree has but little juice.” 3 The experi- 
ment can hardly be considered final even as regards 
P. dciciylifera. , while the now unused groves of the 
wild variety seem to offer** a field for a new village 
industry. 

. 1 See fjnnr. Jonrn. Deft. Mgr , Beugnl, Jan. 1908, pp. 161 et seq . ; 

liulitTii F'orrstci , Vol. XVIII., Dec. 1892, p. 75. 

* See Mr. A. P. Oliose’s note on this* industry in App. III. to the 
Report of the Madras Industrial Conference (1908). He gives 
Tigures to show that it would pay to plant the tree for the sugar. 

9 Stewart, op. cit . p. 245. 
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■» ' WOODWOKK. 

.The worker in wood might naturally be expected to 
flourish best where his raw material is most plentiful ; 
and if the census figures are true, his craft is best re- 
presented in the submontane districts of Hoshiarpur 
and Sialkot, which have an abundance of timber within 
their own borders, and again in Karnal, Lahore, Amrit- 
sar, Jullundur and Gujranwalla, which are within easy 
reach of their sources of supply. On the other hand, 
the industry languishes on the treeless plains of Hissar 
and Mianwali, Ludhiana and Multan. This rule, 
however, is not a very sure guide, for Kangra, Gurdas- 
pur and Rawalpindi, in spite of their timber, are not 
specially distinguished for their wood-industry, while 
the Jhang district is noted for the skill, if not the numb- 
er, of the artisans who have won for the carving of 
Chiniot a fame that has travelled far beyond the Sutlej. 

Resides the timber cut and sold by private persons, 
District Hoards, and other bodies in the province; 
about 3 million cub-'c feet are annually sold by the 
Forest Department and 5 millions are imported, 
chiefly from Kashmir, by private agency. 

Among ihe woods most in demand may be men- 
tioned the kikar ( Acacia arabica) and the phulahi (A 
rnodesta), which are used for posts, beams .and rafters, 
27 * * 


The raw 
material. 
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cart-wheels, axles and Persian wheels, apd agricultural 
implements generally in every district ; the shisham 
( Dalbergia Sissoo), a very hard wood highly valued for 
all purposes requiring strength and elasticity, c.g., for « 
house-building, furniture, toys^sporting requisites, etc. ; 
the sir is ( Albizzia Lebbek), a handsome and fairly 
durable wood, much resembling walnut-wood in 
appearance, and in request for furniture and agri- 
cultural implements ; the tun ( Cedrela r Toona), a soft 
and easily-worked timber for furniture and carriages ; 
the deodar ( Cedrns Deodara ), a moderately hard, oily, 
but very durable wood, for railway sleepers, house- 
building, rough furniture, and general carpentry ; 1 
the bidr (Pinus cxcelsa), a moderately bard wood of 
good quality for house-building ; and finally the 
chil ( P . longifolia ), inferior to the last-named, but 
still in considerable demand on the plains for house- 
building, and in Gujrat in particular, for cheap furni- 
ture and packing-cases. 

The artisans. The carpenter is one of the five necessary menials of 
every village in the Punjab, and renders important aid 
to the dominant industry of agriculture. There is no 
n^pd, however, to linger over the* simple round of his 
tasks, and we will leave him to shape the plough, and 
make the cart, and build the Home of his rustic patrons, 
and proceed to the more highly developed activities of 
his brother in the town. His numbers in a few rc- 
presentative districts, however, are worth indicating. 


Sialkot 

7,469 

l Karnal 

4,271 

Rawalpindi 

1,656 

Amritsar 

6,033 

| Gurdrispur 

3,604 

Hissar 

1,181 

Itashiarpur 

6,66 2 

Jullundur 

2,998 

Ludhiana 

1,061 

Lahore 

4,839 

1 Kangra 

1,760 

Mianwali 

1,001 

Gujranwala 

4,636 

\ Gujrat 

1,730 

{ Multan* 

‘ 763 


• x Deodar is not really suitable for indoor work as its oily surface 
collects dirt« 
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The ^obd-work of the towns falls into several divi- 
sions which are fairly well marked, in spite of the fact 
that they overlap to some extent. Of these the trade 
of the journeyman -carpenter who engages in house- 
building, and prepares^ doors and windows, beams, 
posts, and rafters, is the most important, but is beyond 
the scope’of this inquiry. The various other branches 
will be reviewed in their order. 

The Jullundur district must now be considered, with- 
out question, the foremost centre of artistic carpentry 
i7i the province. Its artisans, like those of Amritsar 
and Hoshiarpur, find lucrative employment in .Simla 
and other stations in the hills, and supply a fair pro- 
portion of the skilled labour on the North Indian 
railways from Baluchistan to Bengal. In Jullundur 
city itself there are about 50 joiners and 30 carvers, 
cabinet-makers, and brass and ivory inlayers, all of 
them (whether Hindus, Mohammadans or Sikhs) 
Tarkhans by caste- They work separately, each man 
in his own workshop, and gain from a rupee to 
Re. 1-2-0 each per diem. 

Carved and inlaid trays, picture-frames, tables, and 
numerous other articles, cheap, well-joined and v^pll- 
finished, are n*iade and exported all over the country. 
The wood most esteemed is the shishain imported 
from Hoshiarpur and costing from Re. 1-8-0 to as much 
as Rs. 3-0-0 per cubic foot.^ The ivory for inlaying 
usually consists of bracelet-turners' waste and the 
brittle inner portions of the tusk, and costs eight annas 
or a little more a. seer. Camel-bone, which looks lUce 
ivory, is occasionally substituted, but soon betrays 
itself by dfecaying and losing its gloss. Box-wos>d or 
chikri ( Buxus setnpervirens) which resembles inferior 


Artistic 

work. 
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Hoshiarpur. 


Cbiniot. 


ivory in colour and grain, and costs only two annas a 
seer, occasionally serves the same purpose. 

Hoshiarpur city owes M its reputatloh for* carving 
and inlaying to the efforts of Mr. W. Coldstream, I.C.S., 
wlio first turned the skill ^>f the local artificers 
from boxes and pen-cases to articles for the use of 
Europeans. Nearly 100 joiners and 20 artistic workers 
are to be found in the city itself, and 40 carvers 
and inlayers in Bassi Ghulam Hussain* 2£ miles off. 
A good proportion of the local work is done for 
shopkeepers, who give cash advances to the artisans, *- 

The local productions are often ingenious, but, 
except when a model is given to be copied, are of 
absurd design and adorned with trivial € and inconse- 
quent patterns. Of late years the workmanship has 
deteriorated. 

Chiniot is well known as the home of the Moliam- 
madan style of carving, as distinguished from *Jul- 
lundur, which is the centre of the Sikh school. Here 
“ is wrought an inlay of brass in sJiisluun wood, bear- 
ing a general resemblance to that of Hoshiarpur, but 
much bolder, freer and better in design. This is ap- 
plied to desks, glove-boxes, screen*, etc., but is obvi- 
ously capable of more varied and extensive applica- 
tion." 1 The local workers, sfbout 140 in number, are 
all Mohammadans of various castes and ply their trade, 
singly, or in small factories under a master-carpenter. 
Wages are said to range between Re. 1-0-0 and 
Re. 1-8-0 a day. The shishenn vPood used for artistic 
wprk is procured either from the surrounding villages 
or from Wazirabad. It costs from Re. 1-8 to Rs. 2 
per cubic foot. 


Mr. Kipling’s note in the Jhang Dist. Gazetteer . 
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. W£ood-carving of a somewhat rough though not 
unpleasmg kind is done at Bhera, where one occasion- 
ally finds gocftl •specimens ^of carved entrances and 
window-frames. Richly worked doorways are also 
affected by many of the hill-folk of the Kahuta 
tuhsil (Rawalpindi) but t^ey have no artistic excellence. 1 

The wood-carving industry is nourishing on the 
whole, but is capable of considerable expansion if 
more business-like methods are adopted by the arti- 
sans. A possible line of future development is the 
manufacture of carved and inlaid panels, which could 
conveniently be sent to Europe to be worked up # there 
by the cabinet-maker. 

Plain furmture of European pattern is made in 
almost every cantonment and large city in the province. 
In Lahore, for example, there are a dozen workshops 
large and small, in Multan live, and in other stations 
in proportion. 

Gujrat City, however, has earned a special fame for 
its goods, which, though plain and admittedly copies, 
are yet appreciated in every affluent Anglo-Indian 
home for their good joinery and finish. There are 
three large and eight small factories, of which the 
largest employs thirty carpenters, and six miscellane- 
ous artisans such as polishers, etc. All the persons 
engaged in the industry, from the proprietors down- 
wards, are Tarkhans by caste, and, with a single excep- 
tion, uneducated men. An ‘ordinary carpenter cams 
about Rs. 30 per mcyisem. Most of the firms work 
with borrowed capital. 


* No wood-carving is done at Ratya (Hissar district). The ‘f’unjab 
monograph on woodwork needs revision on this point. * 


Other 

centres. 


Kurnitui e 


Oujrat. 
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Good timber, shishatn , phuldhi, and kikar\ is locally 
available, but besides these teak is imported from 
Karachi and deodar , chil and bidr from the Jhelum 
and Wazirabad depots. 

Kartarpur. Kartarpur has an equal reputation for cheap and 

well-joined office furniture, such as chairs, tables and 
cupboards. 1 It has about 100 carpenters, who work in 
25 shops, but, in addition to these, a large number of 
artisans come in for the day from the surrounding 
villages. Though the factory system is the rule here 
also, a fair proportion of the work is done on contract 
by individual workmen. Wages are said to be about 
12 annas a day. 

Eight thousand rupees' worth of furniture, on an 
average, is exported annually in every direction, about 
half of this being sent out by a Brahmin ex-station- 
master of the name of Sal wan, who has built up a 
lucrative business by his energy and enterprise. ‘He 
says he gets a return of ten per cent, on his capital. 

Wood is cheap because of the proximity of the Beas 
depot, and costs Re. 1 per cubic foot for shishatn , and 
from Re. 1-8 to Rs. 2 for tun and deodar . The cane- 
work is done by a few Bhanjars, a c very low caste, who 
charge a rupee for doing the seat and back of a chair. 
The cane is of second quality,* imported via Calcutta, 
and costs Rs. 4 a mauiul in Kartarpur. 

Bamboo Bamboo furniture is made in most large cantonments 

by wandering Hindustanis, who make very fair copies 
of designs in illustrated catalogues. There is a fairly 
large and settled colony of these men in Ambala, where 

1 When the writer was at Hoshiarpur he found cheaper to 
order furniture from Kartarpur, 18 miles by cart-road, than to have 
it^nade locally. 
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they^have 45 or 16 small factories or workshops. Cane 
is imported from Calcutta and Bareilly, and bamboo 
from Ksflka arfti Najibabad. 

The manufacture of wickerwork articles offers an 
opening to a capitalist who will collect good specimens 
of foreign workmanship/ especially of the folding kind, 
and get them copied bv his men. The official in 
particular, who is liable to constant transfers, would 
prefer cheap, , -strong and portable wickerwork to 
cumbersome articles, of wood, which lose their finish 
in a few moves. 

The kfinrdtii or turner is found in every village, for Turner y- 
he is the original cabinet-maker of the land. It is he 
who makes ^he stools, and settees, and bed legs, and 
boxes, that constitute the traditional furniture of 
a Punjabi’s household and the gaudy wooden toys 
that are the delight of his children. The turner’s art 
is, as might be expected, primitive in the villages, but 
develops with the taste of his customers in the towns. 

Delhi, with 450 turners, is the largest centre and is 
followed by Amritsar with 100. There are about 80, 
most of them Muhammadans, in Hoshiarpur, and the 
same number in Iiassi Ghulam Hussain. The pecu- 
* liarity of Hoshiarpur work is that the lines of a pat- 
tern are often scratched* in one colour and then filled 
in with another. The general effect is rather lurid, 
owing to the use of a tin-foil ground, over which lac- 
mixed with aniline dyes is laicL Pakpatan, in Montgo- 
mery, has a provincial reputation for wares of a solid 
surface and design. Saliiwal, in Shahpur, is also well 
known, but its work, though marked by great freedom 
in design r is crude, ill-finished and badly coloured. 

The turner mostly uses the wood of the shisham aitd 
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Walking- 

sticks. 


Combs. 


th e phulahi, hut the soft and resinless ubhdn (Populus 

9 § 

euphratica) is preferred in the Multan division. The 
timber of the khair (jfcncia Caieehii ), the kangti 
(Flacourtia Rainontchi) and the kan ( Olcu ferruginca ), 
are also used in several districts. In buying articles 
of s/nsfuzni care should be taken to select those made of 
the reel heart-wood, which worms never touch, and to 
avoid the white sap-wood, which they relish. 

Walking-sticks are made at Wazirabad, Hoshiarpur 
and other places, generally of bamboo or kau, the 
wood being frequently lacquered or inlaid. At Nizam- 
abad % there is also a considerable trade in Malacca 
canes with silver or horn handles. The industry is 
capable of development in the hands of enterprising 
men. They could utilize a great many trees in the 
Punjab which would yield a much handsomer article 
than the stock style of cane offered to evei y passenger at 
Wazirabad station. 1 If the sticks are neatly finished, 
they will command a good market in the larger cities. 

Combs are largely used in the province, particularly 
by the Sikhs. There arc 120 artisans in Amritsar, 00 
in Delhi, 50 in Dahore and 90 in Niupur (Shahpur), in 
addition to a large number scattcrt*d all over the coun- 
try. The only instruments required arc a saw, a lathe 
and a cold chisel, with which a*skiiful workman can turn 
out from 20 to 80 combs a day, and earn from 4 to 8 
annas. 2 The wood used is that of the chikri y the ganuz 

#1 See Tioup, Indian Woods and their Uses (Ind. b or . Mem.) 1900, 
p. 50, for a long list of suitable woods. ••Before any varieties are 
used in large quantities, samples should be sent to the dealers for trial. 
The manufacture of walking sticks is described in Spon, Workshop 
Receipts , Vol. IV. 

* For an account of hand machinery for combs see noto»4 on 
page M3 supra. For machinery for making penholders, see ibid. 
ndte 5. 
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(Carissq spin a ruin), the Jialdu (Adina cordtfolici), the 
kildivd % ( Wnghtin tomentosa), the kau, the kangu, x and 
the shisham . * • 

The countrv-cart with a sJiisJuun body and kikar Carts and 
wheels is made everywhere. At Lahore, for example, carr,a C c ®* 
there are 25 factories, while the villages round about 
Gujrat City export cart-wheels in large numbers to 
the Attock district. There is also an expanding in- 
dustry in car fi ages of European style, and a number 
of factories make vehicles such as tumiums , cabriolets 
and victorias, in Lahore, Ambala, Jullundur and other 
important places. Parts of carriages, as well as tTimber, 
are generally imported from England by the best 
manufacturers, but leak and tun are also used. 

The builder of boats was important before the rail- Boats, 
ways killed river- navigation, and his trade with it. 

Kalabagh, on the Indus, once a noted centre, now 
produces only half a dozen boats per annum, and so 
does Isa Khel a little further down. Five or six arti- 
ficers each at Jhugian and Jalalpurin the Find Radan 
Khan sub-division and a few more in the Jhelum, 

Wazirabad and Amritsar tahsils are all that survive 
of the industry in the rest of the Punjab. # 

The Punjabi artisan is skilful and ingenious, but he Suggestions, 
is a poor joiner. The Strength of him is sometimes 
wasted into the fineness of a web, but a Ruskin could 
scarce complain that it is daily racked into the exact- 
ness of a line. He has, in fact, much to learn in the 
way of improved methods. Even such a cheap and « 
simple contrivanpe as the fret — saw 1 2 is not known sg.ve 

1 fror oth&r woods, see Troup, op, cit. p. 26. 9 

* A fretsaw on an iron stand, with treadle-motion can be had ^or 
Rs. 15 in Calcutta. 

QQ • 
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in Jullundur, and in a single workshop in Hosbiarfmr : 

the untravelled artificers of Chiniot have not even 

* 

heard of it. Moreover, even in the places where it has 
been introduced, the tool is not fully utilized. The 
“ mistri ” only perforates panels with it preparatory to 
carving, though it could very well be made to do the 
work of a frame-saw, and cut joints much more accu- 
rately and neatly than is now done. 

Further small circular saws, mounted 6n foot-driven 
lathes, 1 such as are common in Germany, would be 
admirable for work with soft woods like deodar and 
chil , and would do away with the boy-assistant, who 
spoils as much as he finishes. 2 

2. There is no organisation at all foi introducing 
improved tools and machinery among the artisans. 
This ought really to be one of the functions of the in- 
dustrial schools, which should not only teach the use 
of such appliances to their pupils, but also serve as 
demonstration stations for all carpenters. Some 
central school should keep a good collection of these, 
and make loans, from time to time, to the district 
schools. Such an institution might also maintain with 
advantage a show-room, where Ull the less known 
timbers of the province could be exhibited by the 
Forest Department, along with articles made from 
them. 

3. The existing official scheme of industrial educa- 
tion, more particularly in carpentry, is unsatisfactory. 
It comprises too much drawing* too much carving, 
too much reading and writing, and. too little plain 


1 Such a saw need not cost more than Rs. 50. 

1 See also p. 160. 



SUGGESTIONS. 


2 19 


carpentry, *to tyrn out good workmen. 1 Industrial 
schools should aim not merely at teaching, a handi- 
craft, but also ? it preparing their pupils mentally, 
morally and physically, for steady and strenuous 
manual labour for eight Ijours in the day. Carpentry in 
itself is not a difficult art to learn. It is often acquired 
by amateurs, but they do not thereby become tit per- 
sons to be employed as journeymen carpenters. It is 
absolutely futilfc to expect a boy who has played with a 
few tools for a couple of hours, and then scribbled on 
p^per the rest of the day, to take kindly to a workman's 
arduous life. His training lias left him litter to wield 
the pencil than the hammer, and he will prefer to drag 
on existence «,s an inefficient draftsman in a I 3 . W. I>- 
office. 2 As suggested in the Introduction, the present 
system needs to be overhauled by practical experts 
familiar with the crafts and local conditions of North- 
ern India, and also having experience in industries and 
industrial schools in the more advanced European 
countries. 

4. There are too few schools of carpentry in the 
province : one at least of the right sort should exist in 

m 1 While the Punjab 'industrial schools devote only two hours on«n 
average, daily, to practical work, the Saharanpur C. M. S. Industrial 
School devotes five or six, with better results. 

* It should he borne in mind that these temarks are directed 
against industrial and not against technical schools, to which quite 
different principles apply. The former aim at turning out skilled 
“ hands,** and perhaps foremen, and only so much study should be* 
allowed in them as will enable a workman to make the best use of his 
hands. The. latter are meant to be training grounds for the com- 
missioned officers of industry, who must, in addition to some business 
training, have a better general education than the rank and file of 
artisanS. In connection with every technical school there should be 
a higher elementary school in which general education is associate^ 
with manual training. 
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every district, for there is a great c^eartli of good 
joiners everywhere. As lias been mentioned before, 

all artisans engaged in decaying industries, as, for 

example, the Kashmiri weavers of Sialkot, are most 
anxious to start their sons f in fresh walks of life 
where they may have better success than in the old 
ones, and it is time to set to work to satisfy this desire. 

Carpentry is, in a way, the mother of all industrial 
arts, and a good carpenter will master Jtny other craft 
just as easily as a good cricketer learns a new game of 
ball. Even if the schools send forth more carpenters 
into the world than arc needed, that will be no loss, 

for the surplus will be welcomed by the mills and 

factories, that are now crying aloud % in vain for 
intelligent and steady labour . 1 Let this country for 
once, take a leaf from the industrial history of Ihe Ger- 
man nation, among whom there appears to be a con- 
sensus of opinion that schools foi wood-workers have 
proved a great blessing to the people : for, besides 
bolstering up the industries of the country, they add 
greatly to the artistic pleasure and development of the 
people themselves.' ' a 

* A school of carpentry need not cost more than Rs. 250 to start, 
with a recurring annual expenditure Rs. 800 (exclusive of scholar- 
ships). Such schools are already flourishing at Muzaffargarh, Jhang, 
Chiniot, Hissar, and other places. They should be paid for both by 
the District Boards and the Municipalities, for carpenters are equally 
necessary to agriculturists and townsmen. The first thing to do is to 
select a place where the people want a school of this kind. Inquiries 
should be made, and a list prepared of such children of school-going 
ajffe in the neighbourhood as are willing to. enrol themselves. A 
certain number of scholarships in the form of free board and lodging 
shoulg also be offered to boys from outstations, and both the Artisan 
acid non-artisan classes encouraged to join. 

* /our. Soc. Aris 9 Vol. Bill. July 21, 1905, p. 915. 
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AN INSPECTOR OF INDUSTRIAL SCHOOLS. 

5. » Finally, lyi urgent need of the province is a 

separate inspector of industrial schools, who should be 

• » 

charged not oirfy with th€i supervision of existing 
institutions, but also with the duty of giving advice or 
encouragement to local authorities in the setting up of 
new schools. His office might at the start be com- 
bined with that of director of the “ Railway ” technical 
school at Lahore until there is sufficient work for him 
in his proper Sphere. Under the present rules, the 
Principal of the Mayo School of Art is burdened with 
tltis task, for which he has little time, and often little 
inclination. Specialists in art do not necessarily 
know anything about industries. Few, if any, artists, 
for example, *vho exhibit at the Royal Academy, frame 
their own pictures, or make their own shoes. The 
existing arrangement owes whatever success it has had 
in the past to the ability, versatility and enthusiasm of 
the eminent men who have presided over the Mayo 
School of Art. 



CHAPTER XV, 


Miscicllaneous Wood Industries. 

This chapter covers a few sections that could not 
conveniently be grouped in the preceding one- In 
addition to saw-mills it treats of the manufacture of 
toys, sporting requisites, casks, matches and pencils, 
industries involving the use not only of wood but 
also ol other raw materials. 

Saw-mills. A steam saw-mill is attached to the harmonium 

works of Shankar Dass and Co., of Lahore', and a much 
larger one has been just set up in the same place under 
the name of the Premier Saw Mills in connection with 
a furniture factory, but mainly with the object of 
doing job-work for the public. There are also two in 
Amritsar, one with a steam-engine, in the municipal 
workshops, and the other, driven by electric power, in 
the canal establishment. A furniture firm in Gujrat 
has a steam-saw which will cut from 125 to 150 square 
feetof xhishcim per hour. The two % biggest contractors 
in Rawalpindi also have one each, and so has Ganda 
Singh Uberoi, the well-known maker of sporting 
requisites in Sialkot. A band-saw worked by electri- 
city, with a motor stand-by has just been purchased by 
a tinsel maker in Delhi. Lastly, a timber contractor is 

tr 

setting up machinery at Phillour, near the forest depot, 
with the object of supplying fir planks, ready tongued 
and grooved, to the markets of the province. 

Tha Lahore mills charge the public from Re. 1-8 to 
Rs. 3 per hundred square feet of soft timber, while 
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the Gujfat f uruiture firm is content with Re- 1-4 for 
deodar, ^ Re- 1-8 for chil , and Rs. 2 for shishatn. The 
charges for handP-sawing, oit the other hand, are very 
heavy in some places, as the following table will show. 1 


100 sq. ft. 

Sargodha. 

. Jhelutn : 

Wazirabad. Delhi 

. Lahore. 

Ambala. 

of 

Rs. 

Rs. ’ 

Rs. 

Rs. 

Rs. 

Rs. 

Deodar 

3-0 

2-4 

4-0 

2-8 

2-0 

3-2 

Shisham 

6-0 

5-0 

6-0 

— 

3-6 

6-4 

Kikar 

7-0 

6-0 

6-0 

— 

3-6 

6-4 

With 

the eJEce 

ption 0 

f Delhi 

and 1 

-ah ore. 

none of 


th ese places posse-sstl-s a steam-saw. 2 

Saw-mills are of two kinds : the one squares tree- 
trunks into logs, and the other cuts up the logs into 
scantlings and deals- The former should be located 
within a convenient distance of the forest from which 
the trunks are to be brought, while the latter may be 
set up, if possible along with a planing mill, in any 
town where, roughly speaking, 30,000 maunds of 

1 . A pair of ordinary hand-sawyers will saw in a day : 

From 60 to 80 sq. ft. of deodai . 

„ 48 ,, 60 „ ,, shisham. 

„ 31! „ 35 „ ,, kikar. 

* It will be useful to |*ive tlie railway traffic figures fot un wrought 
timber at some of the chief stations. 'The figures do not, of course, 
include material carried by road or river. It would be a mattei* for 
further inquiry what piopoition of the timber is received or sent 


ready sawn. 
Stations. 

1006-07. 

m 

1 nnuird 

1907-08. 

1908-09. 

C> ntwai'd . 

1906-07. 1907-08. 

1908-09. 

Delhi 

203,533 

210,865 

274,515 

66,048 

45,043 

52,336 

Ambala 

50,934 

30,472 

32,980 

5,192 

8,950 

7,106 

Lahore 

111,741 

96,377 

45,652 

7,620 

7,278 

8,345 

Jhelum 

10,1 04 

1 3,847 

8,178 

251,162 

254,059 

171,133 

Rawalpindi 

46,297 

88,587 

51,260 

10,562 

1 2,020 

25,7)09 

Ly all pur 

49,242 

53,386 

47,354 

1,539 

8,480 

1,914 

Gojra • 

16,046 

28,229 

44,099 

2,044 

3,241 

. 945 

TobaTek Singh 7,203 

27,353 

36,861 

148 

49 

•41 

Sargodha 

30,862 

24,554 

32,113 

1,647 

692 

1,761 
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timber is available annually for sawing. Wafer power 
is very suitable for this industry, and , where, this can 
be had, 16,000 maunds of wood every year would 
suffice to make a large saw-mill profitable. Moreover,' 
small engines of two to fojir H. P., fitted to burn 
wood- waste, can now be had quite cheap, 1 and makers » 
of boxes, furniture, etc., will save labour, and do more 
uniform work, if they set them up to turn their saws. 
Sporting The increasing love of field sports in India has 

requisites. given rise to an important industry. Requisites for 

games are made at Lahore, Rawalpindi, Amritsar, 
and 'other places, but Sialkot has achieved a fame 
which is not confined to the Indian Kmpire. There 
are a great many factories in the last-named city, that of 
Messrs. Ganda Singh Uberoi and Co., being the largest. 
This one fitted with all the latest appliances, and 
employs on an average a hundred men and boys under 
European foremen. 2 The second largest lirm is that 
of Jhanda Singh Uberoi and Co., who have initiated 
the novel though excellent system of apprenticing 
boys of all castes at a starting salary of Rs. 4 per 
month, the parents giving security in each case that if 
the apprentice leaves service before five years they will 
refund all moneys received by him. 

The Sialkot manufacturers Would warmly welcome a 
school of carpentry, as the sole obstacle in the way of 

their indefinite expansion is want of skilled labour. 

« _ _ _ _ _ . 

1 A 4 B.H.P. oil-engine would cost about Rs. 1,200, the working 
expenses for six hours, with oil at Rs. 2-12 per 4 gallons, coming to 
Rs. 35 to 40 a month. 

* From the papers of this firm it appears that they send a regular 
supply of tennis and badminton rackets to one of the best-known 
English makers, and have instructions to despatch weekly as many • 
cricket balls as they can supply. For an unknown reason the Sialkot 
firm is not to 6tamp any names on these goods. 
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• Fsom the polo field and the hockey ground the Toys, 
transition is easy to the gambols of the nursery, where 
the Indian clnlct grows in Jhe happy companionship 
of what Dr. Coomaraswamy would call symbolical 
representations of men and animals. Kude dolls and 
toys of wood, mostly tifrned and lacquered, or inlaid, 
are made everywhere, particularly in Delhi, Amritsar, 
Jullnndur and Lahore, where there is a constant 
demand. Thf' taste for more finished articles is, 
however, growing, 1 * and efforts should be made to 
satisfy it locally. 

In Germany 2 and Japan, where enormous quantities 
of cheap and attractive toys are made for export, the 
industry is m«iinly practised by peasant families in their 
homes, while in America large factories do the work of 
human hands with automatic machines. The raw 
material costs very little. Given a handful of waste 
wood, a few bits of leather, a little wool or hair, some 
paint, and a modicum of skill, the resulting sheep or 
bear will be the joy of any nursery in the world. The 
Indian workman does not lack the requisite deftness, 
and, with proper guidance, he ought to rival the 
German or Japanese artificer. The Mayo School^ of 
Art at Lahore might engage a Japanese instructor in 
toy-making, and classes anight also be started at Delhi 
and Amritsar, which are great centres for such minor 
industries. A museum of suitable toys, with models of 

1 India imported toys teethe value of Ks. 31,32,102, from countries 
outside the.British Empire, in 1908-09. 

2 Germany exports, toys to the value of over 22 £ millions sterling 
every year. Over 50,000 persons aie engaged in the industry, chiefly 
in NifTnberg. and Sonneberg. In the former town toy-making is a 
factory industry, and in the latter a household one.— Jour. Sot. Af£s 9 
Dec. 18, 1903, pp. 111-2. 

29 # 
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tools and processes, would cost little, and do much 
good, if set up in connection with tliese classes. 

Casks are made to hold, liquids such as paint, or dry 
floods like colophony, cement, soda or fruit. Queretts 
dilalata and Q . incana have been found fairly suitable 
for beer casks, while the following might be tried for 
dry goods. It may be noted that a cask-factory need 
only have waste timber of the length of the staves 
and head boards : — * 


1. 

Abies Pindiow 1 

1 

Cement and colophony. 


Ficea Morinda 2 

3 

2. 

Fopulus cupliratica. 

Fruit and possibly cement. 

3/ 

One reus Spp. 


Moie durable dry-goods casks 


There is hardly any opening yet for cask-making in 
this province, but there will be one if Portland cement is 
ever manufactured in large quantities. Rupees 15,000 
would suflice for a factory (including a 17£ H.P. engine) 
turning out from -to to 50 oil-barrels per day of ten 
hours. 

The manufacture of matches has a great future in 
India, and if the factories set up from time to time in 
various provinces have failed, it is chiefly because they 
were built on unsuitalVe sites, without the advice of 
expel Is, and often without adequate capital. 

The dominant factor in this industry is, of course,* 
the supply of wood, which must be available at the 
works at three to live annas a cubic foot for the 
coloured, and seven annas, at the most, for the while 
varieties. For an outturn of /00 gross of lilted boxes 
a day 6fl,000 cubic feet of wood would be required 
apnually. 

1 Abies Putdrou ' , Eng. silver fir, vern. Pandran , ios . 

**>Picca Morinda , Eng. Himalayan spruce, vern. #v//', mu. 

* 3 Populus eitfhratica , vern. nbhdn , Indian . 
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" A •small • factory with a capital of Rs. 8,000 lias just 
been started at Solon, on the Kalka-Simla Kailway. 

It is ii'tted witfi Japanese liai^d-machines, and is said to 
be well suited lor its wood supplies. C7//Z (P m longi- 
folia, ) will be used for splints, and scnial {Hoinbax 
mahtba / ten ///) for boxef. 

A model match-factory will shortly be set up in the 
Bareilly disti ict of the United Provinces by a limited 
company witly'a capital ol three lacs of rupees. Among 
its promoters is Herr Poller, a German manufacturer 
<*f match-machinery. 

One of the sites suggested by Mr. Troup for lpatch- 
manufact lire on a large scale in the Punjab is Ghazi 
Ghat on thc t I nclus f where an annual supply of 00 , OCX) 
c.ft. of Popn/its euplivat t\a is now available, and 
100,000 c.ft. could be had ‘JO years lienee. The cost 
at Ghazi Ghat would be from 8 to 15 rupees per 1()() 
cul5ic feet solid. 

Jagadhri is perhaps the best place for utilising 
Himalayan coniferous woods ( Pititts cxcclsa, P. 
longifoJ ia, and Picca M omnia) , obtainable in large 
quantities from the Jaunsar Pores t Bivision of the 
United Provinces. 

Mr. Troup -suggests plantations, in waste areas* of 
Hoinhcix mala baricit m, *Aila nth ns cxcrlsa and Poputirs 
euphvalica, to serve as feeders for match -factories. A 
plantation of 500 acres of lSomba \ utalabaricu in would 
yield, at the present rates, ?tii annual revenue of at 
least Rs. 7 per acre. 4 

Pencil’s, too, are consumed in large and increasing Pencils, 
quantities, and could, perhaps, be manufactured here at 
a pfofit. • An establishment of the size of the Small 
Industries Co. of Calcutta, capable of turning ou^ fr^m 

1 On th% subject generally see Mr. Troup’s recent* monograph on 
match-making (Jncl* b'ofc mcmS). 
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150 to 200 gross a day, would require a supply of about 
75 to 100 c.ft. of wood. Timber of good quality yields 
three gross per cubic foot, but, if full* of knots and 
cracks, it will only produce two. To enable the 
pencils to be sold at He. 1-4 per gross, with a margin 
of profit, the wood must be delivered at the factory at 
Re, 1-2 per cubic foot. It may be mentioned that 
German pencils sell wholesale at Delhi at from He. 1 to 
Ks. 3 pel gioss, according to quality. 

The following Punjab woods are suitable for 
pencils : — 

1. Deodar ( Cedrus Deodar a), the best for the purpose, 
is available in sufficient quantities at Shahdara, 
Wazirabad, Jhelum and Jagadhri, but it costs a rupee 
per cubic foot and its price is rising. • 

2. Chi 7 ( Pi/ius excel sa) is another fair pencil-wood. 
It can be had in abundance at Jhelum, Wazirabad and 
Jagadhri, at about 12 annas per cubic foot, but its 
price is sure to rise four or five years hence. 

3. Rhododendron arboremn has also been sug- 
gested, but it is so scattered that its cost is uncertain. 
Moreover, a good part of its timber would be wasted on 
account of the knots. It is even doubtful if sufficient 
quantities would be available for mqre than a few years. 

4ft Picca Morinda and Abies Pin draw may possibly 
answer the purpose. They can be had in unlimited 
quantities at 8 annas a cubic foot, at any place where the 
railway crosses the Punjab rivers. The timber is poor, 
and is not used except by the cultivators of the Canal 
Colonies, on whom it is palmed off as 44 white deodar/’ 

The other materials used by the pencil manufacturer 
are, Ceylonese graphite, 1 China clay, varnish, tur- 
pentine and wax. 

, « — 

1 S^e Holland and Fernior, Rev. Min . Prod. Ind . in Rcc. Geol . 
SiffV. Ind.. Vol. XXXIX. (1910), p. 07. 
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Iron and Strei.. 

An inexhaustible supply of iron ores of the very best 
quality is fotfncl in lvangra , 1 in some of the Hill- 
states , 2 and in the' Narnaul district of the Patiala 
Slate . 8 Attempts to exploit the deposits in British 
territory have failed through lack of fuel, labour, 
and communications, and the indigenous iron-smelting 
industry is »nearing extinction at Basliahar 4 and 

1 In ilie valley of the river Ul* See Kangrti IHst. Gazetteer (190-4), 
p. 170. 

2 Iron is no longer smelted in Kot Khai (Simla district), as the 
Forest Department has stopped the supplies of fiee fuel. There are 
a few ore-hodies of poor quality in the Suket, Jubbul and Sir moor 
States. 

3 Iron ore, magnetite with haematite of exceptionally good quality 
(57*42 per cent, of iron in average sample), is found in the low ridge 
between Chhapri (7 miles south of Narnaul) and J aim pur. Formerly 
it was in much tequest* in the neighbourhood, and was exported 
to Jaipur and Alwar. (P. N. Bose, Geology and Mineral Resoufics 
oj Narnaul in Rcc. Gcol . Surr. Ind. 9 Vol. XXXIII.) Mr. Bose 
recommends the construction ?>f a railway from Narnaul to Attri for 
exploiting these ores. 

* The iron mines in the Kohru tahsil of the Basliahar State still 
provide metal for local agricultural requirements, but there is no hop£ 
for the industry, as the charcoal used for smelting is prepared by a 
most wasteful process. If The villagers will make charcoal of large 
trees in mocTcrn kilns of the Jaunsar pattern, the end may be delayed. 
At one time iron to the value of Its, 4,000 to 5,000 a year^used to be 
smeltc^l here and sold in the neighbouving states and at Simla. The 
State appears to be rich in minerals, and a regular minerafcgical 
survey might yield valuable results. m 
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Mandi, 1 where ;i1onc it survives, through similar causes. 
The imported material is now so cheap that, except in a 
few inaccessible places, it t no longer pa^’s to woYk the 
01 es by the primitive native methods. 2 The possibility 
of exti acting iron from the Punjab ores by electricity, 
according to the methods no\t» being tried in Sweden 
and Norway, deserves to be seriously studied by 
experts." 


The 04,000 maunds of un wrought* iron that comes 
every year into the Punjab linds its way direct to the 
foundries in the chief cities of the province, and also, 
through the medium of the shopkeeper, to the woi’k- 
sliopS of the town and the village* blacksmith. These 
artisans, however, largely use old scrap-iron, rails, etc., 
periodical auctions of which take place at Lahore and 
other centres. The ordinary material costs them from 
Ke. 1-8 to Ivs. 7 per maiind, but the steel most prized 
for cutlery is that of old Lies, at Ks. 10 per maun cl. 4 

1 The ore-bodies of the Sai aj Wa/iri of the Mandi State aie almost 
inexhaustible, but are only slightly worked.- Mandi State Gazetteer 
( 11*04), p. 50. 

2 On the iron rcsoui ics of the province generally, sec Buden- 
Po well, Punjab Products (1SGS), pp. 1-9 ; Ball, Econ. Gcol . 1ml , 
pp. 504-6 ; and Watt Diet. Econ. Pi od. hid., Vol. IV. pp. 510 ct scq. 

The ore deposits of the Kirana Hills (Shalipui) arc meagre and 
inaccessible. r 

* Cl. hid. 7 #\ Jonrn Match 50, J 91 1, p. 410. For power near Simla, 
see note 1, p. 80. 1* or power at Delhi the notes under Aluminium 

in Chapter XVII 1. should be consult cd* 

A The follow ing table, showing the inward and outward traffic of 
wrought iron foi 1008-09 at selected stations on the .N-W. Railway, 
is of interest - 

t ■ 


St tit ion n. 


Out iOt ini. 


Amballa . . . 11,812 

Uudliiana . . . 3,405 

t Jullundur . . . *1,351 

Crujranwala . . . 24,308 

Wazirabad . . . 1,303 

J lie! um . . . 10,309 

c ftfiiltan . . . 5,887 

Batala . . . 7,595 

Lyallpur . . . 3,994 


It no aril . 
41,440 
18,747 
56,050 
34,961 
2,747 . 
46,924 
27,880 
19,508 
2£,689 
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• There apre a fair number of iron foundries in the 

• • 

province, though, curiously enough, only a small one 
exists ^it JulluiVUir, which is^tlie centre of an important 
gnr yielding district. There are as many as seven at 
Batala that make good flour and sugarcane mills, 
lathes, etc., and expo A them all over the province. 
A three-roller sugarcane mill costs from Ks. 28 to 31, 
and a flour mill, seven maunds in weight, Rs. 37. 
Some of the foundries hire out their sugarcane presses 
for the season and send round itinerant mechanics to 
l»ok after them — a system which might be adopted with 
advantage by dealers in other agricultural machinery. 

The iron-ware usually made in the Punjab in- 
cludes : — 9 

(1) Ordinary agricultural implements, such as 

ploughshares and scythes. 

(2) Common hardware, such as door chains and 

* hinges, nails, frying-pans and charcoal stoves 

(augith is). 

(3) Cutlery, plain and ornamental. 

(4) Lucks. 

(5) Safes. 

(6) Trunks and boxes. 

f7) A few other miscellaneous articles. 

The iirst class, though the- most important to the 
cultivator, includes the simplest and rudest ai tides, 
payment for which is generally regulated by traditional 
rules, and consists of a certain proportion of the 
crop doled out at hurvest time. The exact profits of 
the village blacksmith defy determination. 

The manufacture of common hardware is mainly 
the province of the town blacksmith though his country 
brother not seldom engages in it aho during hi? spaue 
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moments. Chains, axe-heads, etc., are made in every 
district for home consumption and at many large 
centres, such as Jullundur,, Batala, Gujranwalla, Sialkot 
and Multan, for export. Only the cheapest grade of 
iron is used for these articles. 

The chief industry of Juflundur is lock-making, 
which will be treated later. Jullundur's manufacture 
of hardware is not important. At Batala there are a 
hundred families of lohdrs , many of whom seek em- 
ployment abroad, and a certain proportion are engaged 
in the seven foundries, while the rest do ordinary work. 
Sialkot owes its fame for iron-ware chiefly to the two 
villages of Kotli Loliaran (Eastern and Western), a 
few miles off. In the eastern village Wiere are 200 
families of blacksmiths, but most of the adults are in 
service as regimental smiths, railway employees, etc., 
at Ks. 30 per mensem and more. Only physical un- 
lit ness or the force of domestic circumstances keeps 
these men from seeking employment outside their 
village. There are 30 workshops altogether, where 
stirrups, bits, etc., are made for various regiments all 
over India, orders being received through relations em- 
plqved in the said regiments. “ Koft ” or damascened 
ware is prepared in half a dozen shops for sale to 
Europeans as curios. 1 

The outside demand for blacksmiths from this vil- 
lage is greater than the supply, and a school of iron- 
work would probably succeed here and draw other 
castes into a profitable and expanding industry. A 

1 These and three shops in Gujrat complete the tale of damasceners 
in the Punjab. The latter do a cheap and rough kind of work for the 
local public and are flourishing, which is more than can be said of 
the master-workers of Kotli. The art is really out of date. It is 
curious but not beautiful. 
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co-o^erati^je society would # prob;ibly fail, as? the people 
are very •factious and quarrelsome. 

Thew *situati<»n^ in the western village is similar. 

There are from 200 to 300 liouseholds, but only from 
25 to 30 workshops. 

Cutlery is the special if y of X izaniahacl, a village two Cutlery, 
miles from Wazirabad, and to a much smaller extent of 
Sialkot and Bhcra. The census of 1901 enumerated 
46 “ knife and* tool makers ” in Lahore and 30 in 
Amritsar. 

.In Nizamabad there are about 125 families of 
blacksmiths, many of whom have taken service abroad. 

There are about 25 workshops, giving employment to 
3 00 men, amongst whom, besides the hereditary crafts- 
men, one finds a few Julahas, Mocliis and Barwalas. 

The cutlery is generally inferior, being made of iron 
costing Rs. 5-8-0 per inaund, but for the best kinds old 
files*at Rs. lO per maun cl are used. Some of it is sent 
to Kot li-Loharan in Sialkot to be damascened, as that 
craft is not practised in the locality. 

Resides knives, some of the artisans make walking- 
sticks and others tube wells, which they undertake to 
set up near Nizarrjabad for Rs. 30, taking on themselves 
• the risk of not striking on water. 

The industry of Ni^imabad is flourishing, there 
being a large export both of cutlery and walking- 
sticks to Bomba*y, Calcutta and other places in India. 

The workmen earn from teit annas to a rupee dail^. 

Some of them have got together a little capital and set 
up factories with a number of workmen under them, 
while amongst the rank and file a co-operative society 
would, seem to have a chance of success. 

A very promising venture is the Punjab Cutlery aAd 
30 
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Sporting Works at WazVahad, started c bjT Jhree 
educated young men with brains, capital and energy, 
who are making an effort to turn ou£ the best quality 
of goods with the aid of all available labour-saving 
appliances- Their exhibits at the Lahore Kxhibition 
were excellent, and they were* awarded a silver medal 
at the Kranco-Rritish Kxhibition in London for their 
cutlery, which was all sold on the spot. 

At Rhera there are 20 workshops for € eheap cutlery, 

- which is exported to Peshawar, Multan, etc. Resides 
these, three or four families make knives and walking- 
sticks with fancy stone handles for sale to Europeans 
in the hills, and have thereby earned for the Rhera 
industry a somewhat fictitious importance in Simla- 
written literature. 

The firm of Shivdco Singh ITberoi and Co. of 
Sialkot is one of the* two or three in India making 
surgical instruments. Their manufactures have been 
certified to be of great excellence by many distin- 
guished medical officers and are exported all over India 
and Rurma, chiefly to private practitioners. The best 
Sheffield steel at Hs. 40 per niiiund is used for the 
blades. They complain that witji the exception of 
coftimissions for repairs they get scant patronage from 
Government departments. 1 ^ 

Two kinds of locks are made in the Punjab. The 
first is the local variety with a screw-key, and the other 
an imitation of the English lever lock. Roth are 
generally heavy and rudely made* but their popularity 
is increasing with the- rise of wealth among the 
agricultural classes, who, like the small shopkeepers of 

1 It appears from the Consular Report for 1908 that there is a good 
detnand for cheap cutlery in Java, now chiefly met by Germany. 
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the towns* prefer them to the cheap but unsubstantial 
German* article* Even in out-of-the-way places like 
Jhang^ kupar %.n^l Han si one often comes across rustic 
geniuses who almost rival Chubb. 

Imported sheeting costing from Rs. 5 to Rs. 7 per 
maund is used for tlte outside, but very inferior 
material serves where it can be hidden from the eye. 
The chief centre of lock-making is Jullundur, where 
there are 150* artisans who make padlocks of both 
kinds. The locks when* ready arc given by the smith 
tc* the polisher, who takes two annas in the rupee for 
his trouble. An ordinary artificer will make about ten 
big locks a day and earn 12 annas. No improved tools 
or appliances^ire used, the cutting, bending, etc., being 
all done by hand. 

The trade is in the hands of the Khoja shopkeepers 
who export the manufactures of Jullundur to Rawal- 
pindi, Peshawar, Ludhiana, Multan and Sukkur. They 
generally supply the raw material and pay piece-wages, 
but where the lohar uses his own material, they buy 
his locks at Rs. 4 to Rs. 12 a hundred. 

The local workers in iron and wood, as well as the 
masons, are all Math am medans and form one com- 
munity, any one of the three crafts being open to every 
member of it. The locksmith of Jullundur is more 
dependent on outside help than the carpenter and, un- 
like the latter, will take apprentices from other castes. 
A large number of the workers in iron were formerly 
in the brasslock trade* but gave it up because it ceased 
to pay. Jullundur seems to be a suitable place both fpr 
a co-operative society and for a school for iron-work. 
It wduld also appear to be a favourable centrg for 
a large foundry and workshop for sugar-mills aifd 
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agricultural implements generally, as well as for a 
workshop with modern machinery for making locks. 

There are over a score pf locksmiths \n Sialkdt City 
who make rough locks of galvanised iron for export to • 
the Canal Colonies and other places in the Punjab. 
An equal number arc engaged* in this industry in Kotli 
Loharan (West), a few miles off. Three-lever locks (2i 
inches) cost Ks. 6 a dozen. 

Of the 10 iron workshops in GujraiTwala, 24 make 
safes and strong-boxes. Tliese are entirely made by 
hand and their finish and quality leave much to be 
desired, but they are exported to every place in the 
Punjab. They cost from Rs, 10 to Ks. 16 a maund, the 
iron used being purchased locally at Rs« 6 a maund. 
A rather more elaborate article with panels of figured 
brass and handles of the same material is produced in 
Jagadhri, which is also a noted centre of brass 
manufacture. Kcrozepur has half a dozen artisans 
who are modest enough to admit that their safes are 
not so good as those of Gujranwala, and are for local 
consumption only. These are made of iron sheeting 
costing Rs. 5 a maund, and sell at Ks. 7 to Rs. 7-8 a 
maund. They are often weighted with iron filings to 
give them a false appearance of solidity. All safe-* 
makers make their own locks# 
and Steel trunks and boxes are made in Delhi, Amritsar, 
Lahore and Multan, and most of all in Sialkot, but they 
^are also produced in small quantities in several other 
* places, such as Wazirabad and "Ludhiana. They are 
growing in popularity with all classes, as they protect 
clothes against the ravages of rats and white-ants, and 
onl^ cost three or four rupees each. • • 

* Trunks are made in Sialkot in 25 factories and also by 
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•ordinary blacksmiths in their slack time. Multan owes 
its fame for boxes to Messrs. Allibhoy Vallijee, whose 
dispatch-boxA are known all over India . 1 They use 
imported tinned sheets and locks, and have a factory 
well equipped with modern machinery. The pro- 
prietors are themselves* practical tinsmiths. 

Among miscellaneous industries may be mentioned 
the manufacture of scientific apparatus by the Punjab 
Institute of Science Workshop in Lahore, of guns and 
swords by stray workmen in Gujranwala, Nizamabad 
and other places, and of gramophones by a poor lohdr 
in Gujrat . 2 3 Nibs are made in the same place by 
another lohar who has fitted up a small factory with 
neat hand-machines, which, by his own account, he 
made himself . 8 One of the koftgars of this town 
(which seems to be fertile in mechanical talent) makes 
fountain-pens of nickel, which are unfortunately use- 
less owing to neglect, through ignorance, of certain 
elelnentary details . 4 * * 

India annually imports ready-made umbrellas to the 
value of about nineteen lacs, mostly from England, 
but there is a considerable industry in Bombay and 
Calcutta in their manufacture from imported “ furni- 

1 They are not sold* in tne Chandni Chovvk at Delhi, where cheap 
imported boxes seem to be more popular. 

* His name is Mohammad Hasan and he calls the machine he has 
invented the 41 Swadeshi Hasanophone. M 

3 The manufacture of nibs as well as of penholders seems to offer 
an opening for energetic men with q little capital. The processes are 
not difficult, and a set ot hand-machines for steel nibs can be had^or 
about £250, and for penholders for £90 C. I. F , Karachi. For pen- 
holders the waste of iron, brass, and wood workshops could be utilised/ 

The manufacture* of steel nibs is described in the Indian %radc 
Journal , Sept. 8, 10X0, p. 258. 

4 *For an account of the manufacture of fountain and stylograph ic 

pens, see the three Cantor Lectures, published in the Jour . of the Soc. 

of Arts, London, of Oct. 20, 1905, and subsequent numbers. 
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ture and * locally-made cloth. The industry is, one 
which ought to pay at centres like Delhi, Lahbre and 
Amritsar, as umbrellas are gaining # in popularity 
everywhere. 

As a consequence of the increasing price of copper, 
enamelled ware is making ^headway amongst the 
Mohammedan section of the population. There is 
hardly any village of importance where a few pieces 
are not displayed for sale by the local bisdti or pedlar. 
The Hindus have not, so far, taken kindly to it, as they 
suspect that the composition of the enamel, which is a 
trade secret, includes impure substances. It may be 
mentioned, however, that though bone-ash can be 
used to produce opacity, it is in no way an essential 
ingredient, and is, as a matter of fact, usually replaced 
by a metal oxide. 

India annually imports the ware to the value of about 
184 lacs of rupees. Over 92 per cent, of this comes 
from foreign countries, chiefly Austria and Germany, 
where the industry has attained vast proportions. .In 
Germany alone there are over 70 factories, employing 
22,000 men and women, and with an estimated 
output of four and a half crores of rupees per annum. 
Iron-enamelling is a very easy process throughout, and 
requires simple materials and apparatus, the essentials 
being a thin coat of suitable enamel evenly distributed 
over the surface of the metal, and a clear fire f 01 - 
melting or fusing it. Muffle furnaces, though some- 
times an advantage, are by no means necessary. 

•Indeed, large enamelled iron plates (such as sign- 
boards, etc.) are commonly fired ewer a clear coke lire 

in England and on the Continent. The metal-work 

* _ ______ 

1 This is the trade name for the separate parts of an umbrella. An 
unsuccessful attempt was made at Poona to produce these «and urfder- 
sell ^ he Imported articles. The Khatau Mills and the Kaisar-i-Hind 
Mills ot Bombay make cloth suitable for covering umbrellas* 
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also^ is largely done by hand, vessels* like cups, 
saucers* spoorfc, etc., being all made of single pieces of 
iron ahteting fcy cutting and punching machines . 1 

The capital required is small compared with the 
outturn and profit, and the raw material of which 
enamel is made is so plentiful here that India, with her 
comparatively cheap labour, has a very good chance 
of building up, under good business management, 
an industry that will not only put a stop to all imports 
bnt curtail her annual bill for the more expensive 
metals. The great essential of the industry is to pro- 
oVire an enamel adapted to the metal employed, and if 
a constant supply of sheet-iron of uniform texture is 
procurable, there should be little difficulty in forming 
the mixture eyjitable for it. If, however, a great variety 
of sheet irons must be dealt with, the difficulties are 
proportionately enhanced. 

The following simple for mu he for white enamel 
may be cited, not for use in a factory, but in order to 
indicate roughly the nature and relative importance of 
the materials chiefly used. They will be useful for 
commencing experiments, other ingredients being 
added to give colour, opacity, etc., as required : 2 


Flint-glass . 

. 130 

Sand . . „ 

48 

Carbonate of soda 20 4 - 

Red lead 3 . 

30 

Boracic acid 

12 

Carbonate of soda - * 

30 



Boracic acid 5 

IO 

Total 

162± 

Total 

118 


1 Enamelling will not pay without the metal-stamping and cutting 
industry. • # 

* Sec Thorpe, Diet. Apfl. Chan. Art. Kncimcl . It must be noted 
that compounds of antimony are poisonous and their use in enamels 
is not allowed in Austria and Germany. Compounds of lead are 
similarly forbidden, but the writer is informed by one who ought to 
know that there is no danger in red lead. 

BoAx might be substituted for boracic acid and the carbonate of 
soda should perhaps be reduced to one-half the amount mentioned? 
a See p. 146. 4 See p. 141. s See p. 144. 
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The Imperial Enamel and Iron Works f > f Batala, 
owned jointly by an Englishman and Some Idhdrs , is 
one of the very few of its kind in* India; •* The 
enaineller to the firm is an illiterate lohdr who learnt 
the art from a man who had passed through the 
Victoria Technical Institute at* Bombay. 1 The work 
produced by the Company, so far as one can see, is 
excellent and the prices are 25 per cent, below those 
demanded for similar work done anvwheie else. The 

fe- 
ll rm state that all the- materials used for the enamel 

abound in the neighbourhood. 2 

The Punjab Enamelling Works of Amritsar was 
started in September 1910 by Messrs. Mahcndar Singh 
Bros., and is in charge of an ex-pupil of the Victoria 
Jubilee Technical Institute. The factory restricts 
itself for the present to the enamelling of sheet iron 
by manual labour. 

The iron industry o f the province is handicapped 
by scarcity of fuel as well as of raw material, but its 
general progress must be along the lines indicated in 
the chapter on Wood-work. 3 The prosperity of 
Indian agriculture is closely connected with the effi- 
ciency of the blacksmith, and one of the reasons why 
improved machinery cannot be introduced into the 
Punjab villages is the difficulty of getting it properly 
repaired. 4 


o 1 The cl.iss for enamelling ofi iron was closed in December 1909. 

* An excellent book on the subject is “ Enamels and Enamelling " 
by Paul Kandaw, London, 1900. This gives clear explanations and 
directions, besides receipts, but of course a few practical experiments 

1 . 

will teach more than any book. 

3 See pp. 217 ct set], ^ 

* Tte village lohar cannot look after even a two-roller sugar- 
mill. See p. 196. 
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* The Ra.fl way and Canal workshops, as well as some 

• t ■ 

of the private foundries, have done much to raise the 
general level ot skill. But this is not enough. Schools 
• of iron-work should be started along with those of 
carpentry at every important centre and, amongst 
other things, the pupils ^should be made familiar with 
better tools and appliances for cutting, punching, etc., 
and also be taught to set up and repair simple agri- 
cultural machinery. 


81 



CHAPTER XVII. 

«■- • 

Copper and Brass. 

• 

Copper is found along the outer Himalayas, and 
was formerly smelted in large quantities in various 
places in Kuki. Its ores are also widely distributed in 
the Narnaul district of the Patiala State, 'especially in 
the southern half, where the}' were extensively worked 
in the past. 1 Copper pyrites occur in the Simla Hill 
States and in Kulu, 2 and also at Dariba, in the Bikaner 
State. 3 * 

Brass is an alloy of copper and zinc, usually in the 
proportion of 4 to 3 or 2 to 1. It is not made in large 
quantities in the Punjab, except at Panipat and 

1 Especially near a village called Mokata or Motaka. 

There is no sign of rich ore anywhere, but Mr. Bose was able 
to extract 16 seers of coppei from 2 fnaunds of a sample of ore by 
a rough smelting ( Geol , and Mineral Resources of the Narnaul District , 
by P. N. Bose, B.Sc., K.G.S., in the Rcc- Geol . Sun'T Ind., Vol. XXXIII. 
(1906), p. 57. 

2 Ball, Econ. Geol. Ind pp. 266-67. 

3 Not at Bidasar as incorrectly slated in the Imperial Gazetteer , 
Vol. VIII. p. 211. The Bikaner Mineral Department states that the 
Dariba mine was worked successfully many years ago, but had to be 
closed down as it was Hooded. The Durbar is now making arrange- 
ments \^,i th a well-known firm to pump out the water and work the 
deposits. 
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• J a g^dhri, find probably one or two other places, being 
usually imported in sheet . 1 * * * * * * * Bharat is a cheaper alloy 
of cdpper an # d «?inc with 54 n occasional admixture of 
lead, while phtil 2 is made of copper and tin in the pro- 
portion of 7 to 2 . 

The net annual imports of umvronght copper into 
the province amount to about 14,000 manncls, and of 
unwrought brass to 21,000 maunds, all via Bombay and 
Karachi. In addition to this, however, a great quantity 
of old metal is broken up and re-made into pots 
and pans. 

The present price of copper sheeting at Delhi is 
Rs. 42-8 and of brass Rs. 35 per maund, but the rates 
fluctuate greatly and naturally increase with the railway 
freight as one goes northwards. Old brass can be 
purchased in any bazaar for Rs. 25 and old copper for 
about Rs. 32 a maund. Bharat sells at about Rs. 25 
an 9 d phtkl at Rs. 50 per maund. 

•The orthodox Hindu, especially in the town, will 
not cook his meals except in utensils of brass or phiil . 
He finds earthenware too expensive, as he cannot 
use itmore than once, and he has to reject copper 

because it poisoiis* food, save when covered with tin 

to him an impure metal. The M 0 I 1 am mad an , on* the 

1 India imports unwrougfit brass and copper, chiefly from Creat 

Britain and Germany, and to a certain extent from other European 

countries, the Persian Gulf, Straits Settlements, etc. The imports of 

copper from Japan have recently been growing in importance. m 

Zinc comes from Gre<\f Britain and Germany, and tin chiefly from 

the Straits Settlements. Lead has been imported chiefly from the* 

Persian Gulf during^ recent years. 

* Bharat is also called kansci in Revvart and hut in Ludhiana. 
P/ml is alsQ known as kattsi . Copper and brass are taniba and fital % 
respectively. Lead is sisa or sikka t zinc is and tin is kc^ai , rang 

or tin. 
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other hand, very rarely uses brass, but invests in copper 
when he can afford it. In the villages he is as often 
as not content with an earthenware cooking-pot. ‘ 

The census tables show that practically the whole of 
the brass, copper and bell-metal industry of the 
province is to be found east t»f the meridian which 
passes through the town of Jhelum, while to the west, 
where the population is predominantly Mohammadan, 
it is insignificant in extent. The largest number <?f 
brass and copper smiths in any district in the western 
half is found in the Multan district, where it only 
comes to 140, i.e., two per ten thousand of the total 
population, whereas in Delhi the proportion is 31 per 
ten thousand. Moreover, all the great % centres are 
situated on or near the trunk railroads. Formerly 
every group of villages had its own workers in brass 
and copper, but with improved means of communica- 
tion the artisan's commercial instincts have made hTm 
gravitate towards the main arteries of provincial traffic. 
Of the 2,172 workers in the Delhi district, 1,894 
were recorded in Delhi itself, and Amritsar and Lahore 
account for 337 and 71 respectively, out of the district 
totals of 428 and 108. 

The craft is one of the very few in the country that 
have no grievance against the ^foreign manufacturer. 
True, the province annually imports about 7,000 and 
8,500 maunds more of brass and copperware, respec- 
tively, than it exports. This, however, consists in hand- 
made articles chiefly from the United Provinces, pre- 
ferred for their superior art and finish. There are 
hardly any imports of foreign brass ware. This 
satisfactory position is due to the specialised charaoter 
of tte goods turned out, and also to the fact that in 
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addition to hammering out a pot or a plate the local 
manufacturer is prepared to pay a fair price for it 
when*it is no ^o*ger of use-. The only dark cloud on 
the horizon is the continued rise in the price of the 
raw material, amounting to about 25 per cent, in the 
last few years, which hSs given an opening to imported 
enamelled ware amongst the Mohammadans and the 
lower orders of the Hindus. 

•A minute division of labour is the rule in the Division of 
industry, especially in the Delhi division, a single Labour - 
Vessel often passing through the hands of as many as 
six operators. The workers realize that this arrange- 
ment not only leads to greater efficiency and manual 
dexterity oi* their part, but effects a great saving of 
time. Further, a sharp line of division persists in 
every district of the province between the makers and 
sellers of this ware — the Thalheras and Kaseras. The 
great majority of the persons engaged in the industry 
are Hindus, the Kaseras claiming to be a section of the 
higher castes, Banyas and Khattris — a claim which is 

generally admitted while the Tliatheras are a class by 

themselves, having been recruited in many places from 
Lohars, Ahirs anxk others. As may be expected, the 
trade is entirely in the hands of the Kasera, who brings 
capital and knowledge to the industry, whereas the 
artisan has only his labour. The shopkeeper knows 
the markets and it is his raw material that the artisan 
works up in accordance with the designs dictated toy 
him. The artisan's* remuneration is calculated on the 
maundagfc of the finished articles, and he is also al- 
lowed a certain proportion, usually one-ninth of *the 
weight in the case of brass, for wastage. The shop- 
keeper takes the risks and the profits of the indtTstry. 
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The relations between the capitalist and the *art£- 
san vary in different places- They are distinctly un- 
friendly at Rewari and Multan, where * the Ka^era is 
denounced as a blood-sucker, but are said to be 
amicable at Sialkot and Jagadhri. Everywhere, how- 
ever, the That hera is bound hail'd and foot to the Kasera 
with the chains of debt. He is a sort of town-serf, 
unable to move to the best labour-market, and his 
immobility is no doubt the cause of the°great dissirrw- 
lariiy in the wa^es of labour at the various centres. 
It must be noted, however, that the Thathera, being U 
Hindu, is a better man of business than, say, the 
Mohammadan blacksmith, and is therefore better 
cpialified to assert his economic position- He has 
not permitted the rise in the price of the raw material 
to prejudice his wages, which are nowhere very low. 
The burden has fallen partly on the shoulders of the 
shopkeeper and partly on those of the consumer. * 
Owing to the method of payment by piece-work, 
the Thatliera's daily wage is rather difficult to cal- 
culate, but the following table is Relieved to be fairly 
accurate : 



Rs. A. 


Rs. 

A. ] 

• 

Rs. 

A. 


Rs. 

A. 

JagaQhri 

— 


1 

O 

Amritsar 

— 



1 

O 

Lahore 

2 O 

to 

3 

O 

J hang 

1 

4 

to 

1 

8 

O ujra.it wa la 

O 12 

to 

1 

2 

Mill tau 

O 

8 

to 

O 

14 


A few representative prices of the finished article may 
be given for the benefit of the general reader. The 
rates vary greatly according to the state of the market 
*as well as the finish of the articles. G harms ( balsas')* 
of Jiammered brass sell at Rs. 42. per maund in 
Gujranwalla, Rs. 50 in Multan and Rs. 52-8 in Rewari, 

while the same vessels cast are Rs. 50, 55* and 60, 

« * 

1 Large narrow-mouthed vessels for carrying water. 
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respectively. Plain copper ware varies from Rs. 55 
to Rs. per 'maund in Multan, and phut drinking- 
cups from Rs.*7Q to Rs. 90 . m 

We will now review the industry briefly under its 
chief centres. Taking first the district totals, we find 
that the Delhi district heads the list with 2,172 
workers, followed by Sialkot with 1,185 ; Amritsar is 
third with 428, and Gujranwala fourth with 294. 

•Amongst the manufacturing centres the city of 
Delhi stands pre-eminent not only on account of the 
number of its artificers (in 1901 there were 1,894), but 
also of the artistic finish of its products. 

“ Most of the smiths from other places admit that 
they are nqt so skilful with the hammer and stake 
( sandan ) as those at Delhi. In shaping a circular 
vessel of changing diameter they find it necessary to 
solder pieces on ; while a good Delhi copper-smith 
shades the whole without joint from one piece. 
N^Sts {gein j) of cooking pots (clegthis) with cleanly- 
defined edges fitting closely into each other, are the 
usual articles made, and they are often admirable 
specimens of plain hammer work. Brass 1 articles 
are tastefully ornamented with foliage in low relief. 
There is a considerable production too of small 
fantastic toys in bras^ roughly made but often in- 
genious. The merry-go-round seen at fairs furnishes 
one model, and railway trains, ruths , grotesque figures 
and toy vessels of all sorts •sire also made. The beat 
Hindu sacrificial brass wares come from Henares, 
Muttra and Krindaban, but many are now made sit 
Delhi." 2 In addition to these may be mentioned # the 

1 As well as copper. 

* Mr. Lockwood Kipling's note in the Delhi Gazetteer (1*868^84), 
pp. X28-29. 
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manufacture of cheap brass lamps and fittings of very 
fair workmanship, which find a market on every 
side. 1 c r ’ 

Rewari, 30 miles by rail from Delhi, is an important 
centre with ICO to 125 Kaseras and 24 Mohammadan 
makers of pltul ware, who makV, in addition to ordin- 
ary pots and pans, a few articles such as hukkas , lamps, 
etc., of some artistic merit. The artisans appear to 
be intelligent and enterprising and not very greatly jn 
debt ; and they have some literate men amongst them. 
As has already been mentioned, they resent thei~ 
economic dependence on the shopkeepers. It is 
believed that with due support they would gladly 
form themselves into a co-operative societv- 

Tra veiling northwards by the E. I. Railway, the in- 
quirer arrives at Rani pat, where there are 50 workshops 
owned by Thatheras, who make ordinary vessels of 
hammered brass. There are five or six establishments, 
however, where articles of a more ambitious design 
are cast of brass alloyed with a proportion of zinc and 
lead and then turned. Besides these, must be men- 
tioned some Mohammedan copper-smiths who turn 
out ordinary kitchen utensils. 

Rani pat ware finds a market all over the Punjab 2 
and as far south as K hand wa and Indore. 

Jagadhri has about 80 shops, with 300 brass-smiths 
who have a reputation for artistic ware Such as branch- 
ing lamps and also for looks and bells. Brass is made 


1 1 Xhe figures for the trade of Delhi in wrought brass and copper 

googs in 1008*09 are as follows : — 

Coiyber f Imports 1,474 maunds Brass j Imports 2,213 xnaunds 
t Exports 1,224 do. i Exports 3,826 do. 

1 ( Thep writer was told at Gujranwala that Pan i pat brass ware was 
not known there. 
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in th«s locality, the alloy consisting of 32 parts of cop- 
per to 1 % 1 of zinc. The annual export of the ware is 
estimiiled at F?s. *60,000. Jpgadhri is also the entre- 
• pot of the Punjab trade in borax, 1 a material almost 
universally used as a flux in brass founding. 2 

There are only seven *fchat heras in Jullundur, but a 
number of Mohammadans of the Lohar caste are 
engaged in making brass locks. The work involves 
le^s labour bi*t is also less paying than the manu- 
facture of iron locks, and is therefore done only by the 
weaker and less enterprising members of the com- 
munity. The brass is cast and the articles polished 
and finished on the premises. An average workman 
will make al^put 20 small locks a day which he sells 
at, say, Rs. 6-4 per hundred. He finds work, how- 
ever, only during fifteen days in the month and his 
average daily wage is not more than six annas. 3 

Close on 250 persons are engaged in the industry at 
Aiftritsar and 250 at Jandiala, 11 miles off, both of which 
export brass ware in considerable quantities in every 
direction. Only plain ware is made at Jandiala, but at 
Amritsar there are t wo styles of work, one of the 
ordinary kind and the other in imitation of the tinned 
and chased ware of Kashmir. The latter is ^the 
speciality of Kashmiri ^vorknien, who turn it out for 
the use of their caste-fellows. They make, amongst 
other things, copper salvers ornamented with alternate 
circles of tinned and plain silrface. A certain number 
of samovars for inaking hot water, an imitation no # 

1 See p. 144. In former days iron and copper used to be brojight 
from the hills, but this trade has long ceased. 

2 See p. £86. 

3 His economic position is the same as that of the make* of^ron 
locks. See p. 285 
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doubt of those of Kashmir and Central Asia, are; also 
made. t 

other There are 40 artisans ir\ Jagraon and* from 6(J to 70 

each in Lahore, Gujranwala and Daska. The process 
of centralisation does not seem to have gone far in the 
Sialkot district, for its headquarters does not boast of 
many workers in brass and copper and has to import 
utensils from outside to meet its wants. Pind Dadan 
Khan not only caters for the Jhelunf and Shahpwr 
districts, but also exports to Rawalpindi, the North- 
West Frontier province and Sind. It has twenty work- 
shops with 100 workers in phul , and in addition to 
these 60 who work in brass. Multan has half-a-dozen 
workers in copper, 18 in brass and 5 t ,in phul, all 
Hindus except the copper-smiths. 

Factories. A factory for turning brass vessels with a capital of 

Rs. 40,000 was started some years ago in Amritsar but 
failed, as the public would not buy its goods. 'The 
Ganesh Flour Mills Co., Ld., of Delhi, have attached 
to their factory a workshop for brass and aluminium 
vessels which does not seem to thrive. One of the 
reasons is that it is in charge of the milling expert, who 
has neither the time nor the knowledge to look after it 
properly. Another reason is the peculiar organisation 
of the brass trade in Upper India. The dealers, who 
form a close ring, cannot set aside the Thatheras who 
are in their debt and who can only repay capital or 
interest if their manufactures sell. Besides, the former 
no doubt get, or think they get^ better terms from 
the individual artisan than they would from such a 
factory. Skilful pushing by good commercial travel- 
lers is indispensable if any enterprise of this kind is to 
succeed. 


I mi 
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• A^specially promising field for co-opera<ive societies Suggestions. 

is offeree! by thfe brass industry. The elimination from 

it of ascertain lluyiber of superfluous middlemen, whose 

brains and energy will be useful in other directions, 

will be almost as great an economic gain as the moral 

and material elevation of the workers themselves. 

The artisans, as has been noticed before, possess some 
business capacity and are in most cases already used to 
bging governed by a “ panch ” or a committee of 
elders. The difficulty about the taking of interest 
does not arise in their case. 

The brass-work of this province, even that of Delhi, 
does not come up to the standard of Jaipur, Burma or 
Southern India in finish or design. A school of art 
brass-ware at Delhi would do much good to the 
industry by introducing higher standards of art, 

Further, brass tarnishes very quickly in the Indian 
climate. It will be for the school not only to teach 
better work, but to introduce proper methods of 
lacquering with transparent as well as coloured varnish 
that will enable the metal to withstand the action of 
the atmosphere. 1 The art of enamelling on brass and 
copper, which is # well known in Kashmir, could be 
taught with advantage by the Mayo School of Art* 

In Germany a great deal of brass work is done in the 
worker’s home with the aid of simple machinery. 

The Lahore technical school, as well as the proposed 
school at Delhi, should hav # e a collection of all such 
appliances, amongst which may be mentioned : 

1. A wheel and axle arrangement to make the brass-* 
turner's lathe go ’one way continuously. At present»the 
■ 7 

1 For an account of the art of lacquering on brass see Spoji, Workr 
shop Receipts , Vol. I. Art. Lacquering . * 
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* 

coolie, whb turns it backwards and forwards with a. 
strap, wastes about half his efforts. ‘The big wheel 
could be left flat for a leather belt, or grooved like a V 
to take a rope. 

A rude machine of this kind has actually been set up 
in Multan by a man who turn< Thatheras’ vessels and 
cleans old ones for customers for a small fee. 

2. Hand machinery for shearing straight pieces and 
cutting circular or oval shapes. . # 

Hand-presses for shaping flat pieces into various 
forms 1 and for the manufacture of buttons.® < 

4. Lathes for shaping brass and copper vessels 
instead of hammering them a process not yet prac- 

tised in the Punjab. 

1 As suggested by Mr. Chatterjee 011 p. 125 of his 1 ndustrics oj the 
United I'roi'iiiccs. 

2 A complete set of hand machines for making iron, brass and zinc 
buttons, with a set of tools for producing trouser-buttons also, ca#. be. 
had from Taylor and Ch alien of Birmingham for about £75, i. f 
Karachi. 
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The pKiicious Metals, Au’MixirM, etc. 

* 

About -^300^000 worth of gold m addition to an 
enormous quantity of silver, is annually imported into 
the Punjab, 1 almost all to be converted into ornaments. 
There is no surer proof of the general prosperity of 
the Punjabi* especially in the Canal Colonies, than the 
large sums he is investing in the precious metals. 

The ornaments worn by women in this province are 
often very handsome, but they are always of a simple 
an?l massive character. Sometimes, indeed, they are 
liaTrdly more than mere ingots of gold and silver. 
With the exception of watchguards, rings and studs, 
jewellery of European fashion, in which art counts for 
more than the metal, is nowhere gaining favour. 

The industry in gold and silver, which it may be 
mentioned is invariably practised by the same pertson, 
is dominated by the 1 1 is he who supplies the 

precious metals to the workshops, as well as to the 

1 Gold is collected in insignificant quantities from the sands of many 
of ttie Punjab rivers. ^ 

The galena of Kulu, which is only slightly argentiferous, contains 
from 13 to'SU oz. of sil vex per ton of lead. Nothing definite, liowcver, 
is known about the extent of these oie-bodies Native silver is rhre m 
nature and has certainly not yet been discovered in this province. 
The statement in the Kangra District Gazetteer (1809) Vol. II. p. 10 
about “ veins of silver ” needs revision. 
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general public. Orders are often given through him, 
and sometimes he employs the artisans and makes 
himself responsible for their work. TJp these functions 
he frequently joins those of a banker, and waxes rich 
with the profits of money-lending and pawnbroking. 

The Stin&rs, or goldsmiths, are uniformly spread all 
over the province. They are found in almost every 
village, where they practise all the branches of their 
craft. In the larger towns, however, and especially^yi 
Delhi, the industry is very much subdivided. 

The goldsmith is generally a Hindu in the eastern 
districts of the province and in the Salt Range tract, 
while to the west he is often a Mohammadan. He is 
generally poor, as the handling of the precious metals 
no more makes him rich than the carrying of appetis- 
ing dishes satisfies the hunger of a table-boy. Popular 
opinion, however, ascribes liis poverty to his misdeeds; 
for, as a type, he is neither liked nor trusted. • 

The ornament-maker's charges vary in different 
places and for different things. The simplest articles 
of silver may only cost a pice per t61a to make, but the 
ordinary rate is from half an anna to two annas, while 
for the best workmanship of Delhi* Lahore or Multan 
it fnay be as much as four annas. The charge for 
fashioning gold into very simple ornaments need not be 
more than one anna per tola, but for average work it is 
four annas, and the best may go up to Rs. 3 per t61£. 
Gold jewellery of European fashion costs anything 
between Rs. 4 and Rs. 1O0 per* tola in Delhi. An 
ordinary goldsmith probably earns from Rs. 20 to 
Rs.* 30 a month, but the best Delhi artists are said to 
make as much as three rupees a day. . • 

1 80 t<Sl&s~a seer — 2 lb. 8 os. (Troy). 
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* In % special cases, individuals order ornaments from 
the better-known centres ; but it may safely be asserted 
that tftere is 'trade of anx importance in ornaments 
• except in Gujranwala and Delhi and perhaps a few 
other towns. Xhe artisans of Gujranwala have a 
considerable reputation*for fair dealing in the districts 
north of Lahore and in the Canal Colonies, rind are 
said to export as much as 1,000 tolas of gold and 4,000 
ofnsilver ornaiflefnts every month. Xhe usual practice 
is to make purchases - through one of the dozen local 
s+afs who give a guarantee for fineness. 

Delhi is the largest centre in Northern India for all Delhi, 
kinds of articles made of the precious metals. Its 
jewellers havsc agents in Bombay and Calcutta, where 
they supply a good deal of the jewellery of European 
fashion increasingly affected by Indian ladies in those 
parts. Xhe Delhi industry has, however, much 
declined, curiously enough, since the date of Lord 
Curzon's Durbar. Xhe export in former days is said to 
have amounted to about eight lacs of rupees per annum, 
of which five went to the Native States, and three to 
European tourists and others. Xhe Indian chiefs have 
now transferred Pheir custom elsewhere, and the 
Chandni Chowk has to be content with orders for a 
paltry 2 h lacs every year. 

Xhere are fifty artisans in Delhi who can copy most 
of the trinkets one sees in a Bond Street shopwindow 
with tolerable success, while ^here are over a thousand! 
who make ordinary country jewellery. 1 Xo these ^ 

x Cfr. Bernier: “ Among other things, the Indians make such beauti- 
ful ornaments that it may be doubted if the exquisite work- 

manship of those articles can be exceeded by any European fgpld- 
smith.” Travels 1658-67 (Constable 1891) p. 254. 
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must be added twenty workshops where lioivdahs and 
similar bulky articles of silver are still prepared for the 
Indian princes. Kinally, there is a host of polisheFs, en- 
gravers, setters of stones, stringers of pearls, and others. * 

The n se of silve*r vessels of all kinds has increased 
amongst the wealthier classes ctf the Indian population 
with the fall in the price of the metal. Hose-sprinklers, 
trays, betel-leaf boxes, etc., made of it, have always 
been in vogue, but an increasing number of people 
now also ai'fcct silver drinking-cups and other utensils, 
and decorate their rooms with similar articles of 
ornament. 

The silversmiths of Delhi can make this ware 
cheaply and well in any required style of art, and do 
the work entirely by hand, from start to finish. The 
price of the finished article depends on the lineness of 
the metal used, and the art and labour expended on it, 
but it may be said to vary between 14 annas and He. 1-4 
a tola. In Amritsar there are 15 workshops for pkiin 
silver vessels. A drinking-cup can be made for an 
anna per tola, and a rose-sprinkler at 2^ annas, in 
addition, of course, to the price of the metal. 

battle art is expended on Amritsar ware, which 
lmfxes rather a poor show by the side of the imported 
Kashmir articles of the same * type. The only other 
place in the Punjab where this particular industry 
exists is Lahore, which has a few workshops. 

There is an unlimited market in Europe and America 
for good handmade articles, proVided they are well 
finished. The Indian silversmith, however, must 
real ise that the practice of extensively alloying the 
metal, which has unfortunately become prevalent in 
some places, has done much to lessen the popularity 
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of his goods. 11 is very desirable, in the * interests of 
the craft itself,* that a system of hall-marking silver, 
oil thC lines sftggested for die tinsel industry 1 should 
be adopted in the province. 

An attempt to introduce machinery into the industry 
on a large scale is likely to lead to disaster ; some of 
the preliminary operations, however, such as the flat- 
tening of silver sheets, could be more efficiently done 
b* i ncchanicaNmeans. Stamping implements could be 
introduced for articles made in a single piece, such as 
t^ays ; but all those that have to be joined by solder are 
far better done by hand- A liand-beaten silver bowl 
will easily outlast two spun or stamped ones. 

'The goldsyiitli’s craft is well worth the attention of 
outsiders. It is not very difficult to acquire, and is 
certainly not so laborious as iron-work. Though 
European fashions arc not coming into vogue, one 
notPces a distinct development in popular standards of 
taspe which the illiterate sun dr is not able to satisfy. 

A class of educated goldsmiths, able to conceive and 
execute original designs in harmony with the old, is 
now wanted. The goldsmiths' class in the Madras 
School of Art is yt*ry popular. if jewellery is added 
to the curriculum of the Mayo School at Lahore it \£ill 
draw to industrial pui^uits many youths whom the 
rougher trades of the blacksmith or the carpenter have 
so far repelled. * 

The precious metals arc largely used to decorate flic? Tinsel, 
holiday attire of the people of India in the form of wire 

and a liundrcd-and-oi ie varieties of tinsel. 2 Tlie 

.. . ___ _ . 

1 Sec p. 250. 

2 E«*r an account of the #? old and silver tinsel industry of tlie 
province, and especially of Delhi, the reader is referred to Mr. Byrdon’s 
excellent monograph on the subject. 

33 
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manufacture of iliese lias held an important position 
amongst the artistic crafts of India si'nce the earliest 
times and given employment to a large number of* men, 
women and children who might otherwise have been a 
burden on the community. In Delhi, for example, 
which has always been one of Che chief centres of this 
industry as well as of the allied art of embroidering on 
silk and velvet, 1 2 no less than a hundred thousand souls 
were estimated to he engaged in its vat ions hrancl)es 
not very long ago. 

The last few years, however, have witnessed a rapid 
and general decline, due mainly to the large imports 
of all grades of wire and tinsel, good, had and indif- 
ferent, from France, Ciermany and Russia, indistinguish- 
able in appearance from the local article, and much 
cheaper. The manufacture of salimt, sHa.ru 2 and 
similar articles is dying. Though gold and silver wire 
is still produced in Delhi it forms a very small propor- 
tion of what is used in the still thriving gold-lace and 
kalcbhcit h 71 3 industries. Alost of the material is imported. 

The bulwark of the industry was the system of 
municipal hall-marking which prevailed in Lahore till 
1890 and in Delhi till 1 ess than h decade ago, and 
winch practically guaranteed to the public the purity 
of the metal used. It is impossible to overestimate 

1 The most noted embroiderers of Delhi are TVli Jan, who makes 
^old-embroidered robes, curtails, etc., for the Indian princes, and 
Manak Chand lvishen C hand , who specialises in Kuropcan dress- 
pieces. 

2 Stzlntc l i s a thin close euil of ioiiud or ilattcned wire like the 
tendrils of a creeper. Sit dm is the ordinary round sequin. 

3 Kaltibciluii or tilln is silk thread wound round w^Lli very thin 
gold 01^ , silver wire. Cl <\t a,-kitia.*~i is the generic term applied to all 
gold and silver lace. The gotd-b&f is the weaver of the lace. 
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the v a ^V e *°f Rucli it guarantee. The wearing of false 
tinsel ip as repugnant to the Indian mind as the use of 
false jewellery* is* to the upp^r classes in Europe. The 
best customers of the industry are the wealthier classes, 
who would rather pay a little more and be sure of what 
fhey get than run tlie*risk of their embroideries tar- 
nishing after a few ye;irs. Garments worked with gold 
and silver are not flung away in India with the change 
< >4 every fashidh, but are often handed down as heir- 
looms from generation to generation. 

*» Outside Oelhi the industry i^ still carried on at 
Amritsar, Jullundur, Lahore and Multan, where the 
conditions are practically the same as in the Imperial 
City. The following table gives approximate statis- 
tics : 


Kandla- 
Kashi. 1 


20 • workshops ! 
with altoge- 
thei 125 arti- 
sans, mostly 
Hindus. 


T.ir-Kashi. 2 3 

1 ti 

OO workshops 
with a thou- 
sand artisans, 
mostly 
Mohan i- 
madans. 


Dabkai. 

Uclhi 

CIO workshops 
with a thou- 
sand work- 
ers, Moham- 
madans of dif- 1 
ferent castes. 


Gdta-b.ifi. 


120 factories and 
thousands of 

paiiiti women. 


]6 workshops 
each with 4 to 
H Hindu arti- 
sans. 


In Amritsar . 


J 2 . workshops 
with 2 to 8 
men cach,*>t 
all castes. 


20 workshops 
with 4 to J O 
men each of 
all castes, 

Hindus as 
well as 

Mohamina- 
dsffns. 


lf» to 17 workshops 
in addition to a 
large number of 
Muhammadan 
women. 


1 The term kanMa includes all gold or silver wire not below the 

thickness of ten U* twelve yards per tola, and the man who draws it 
is called a kandla-kash. • 

2 The ttir-kash draws the kancila into still finer wires (/dr), of 
whictr 800 to 1 ,000 yards go to the tola. 

3 This wire is flattened by the Habkaya by hand or with m. hand- 
machine. 
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Factoiics. 


Kantlla-Kashi. 

Tar-Kashi. 

I3abkai. 


■ 

Ciota’-b.ifi. 


In f.ahorc . 

• 

«- 1 

4 workshops 
each with 

Khatln arti- 
sans. 

100 woikcrs, 1 

mostlv | 

Moham- 
mad. ms. i 

1 

50 artisans 
Moharn- 
madans. 

i r 

! 

all 

I Chiefly Moham- 
| madan women. 


> i 

In Jttll 



7 workshops 
each with it | 
ar isans. 

27 workshops, 
i all Moliain- 

mad.us. 

r>o. 


c Mohaminadau men 
and women vfho 
woik in their 

homes. 


In Mull nit . 



0 workshops 1 
with 25 arti- ! 
sans of at 
castes. 

f> workshops 1 
with J 4 art i- 
sans, all 

Muham- 
madans. 

00 to 70 work- 
t‘is, Hindus i 
as well as 
Muham- 
madans. ! 

Not done at all. 

? 


The chilly \va t i*o varies between the two annas 

usually earned by the panlci woman who weaves <£olcl 

lace to the eight or twelve annas of the kainlla-kasJi. 

«* 

Two steam factories for the manufacture of kandla 
l fir, etc., were established in Delhi in 1898 and 1900, 
respectively, both of which came to grief through the 
incompetence of the men in charge. Of these the 
Lametta Company had a capital of "hs. 75,000 and used 
machines made in Delhi in accordance with its 
expert's ” designs. All the 'machinery of the cither 
factory was German and cost Ks. 50,000. 

A third factorv, that of Kanjimul Nathumal, lias a 

l * *■ 

capital of Ks. 10,000 and is worked by electric 
• power. It is doing well under the* management of the 
proprietor himself, who was trained in Bombay. For 
the present kalabatun only is made from imported 
lametta. The machinery was partly imported and 
partly made in Delhi itself. 
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Among^hc measures that could be adopted to restore 
the tinsel industry to its former prestige and prosperity 
m:iv tie mentfojjed the system of public hall-marking. 
The local wire-drawers, as opposed to the more short- 
sighted artisans of Lahore, will welcome any such 
arrangement provided# they are not required to pay 
more than the bare cost of llu* establishment ; and 
provided the metal used L tested for' a 2 per cent, alloy 
ayd its purity^duly certified. 

The following labour-saving appliances, which arc 
already in use in other parts of India, might be intro- 
duced among the workers : — 

1. English drawbench for drawing wire. 

2. Macliiye for flattening gold wire 1,000 feet per 
tola, to be had for Ivs. 50. 

3. Kulabcihtu winding machine with 20 reels, to be 
had for Rs. 130. 

4- Machine for weaving gold-lace like those used in 
Lktngalore and elsewhere. One Akbar Ali of Ludhiana 
lias patented one such. Another inventor from 
K'lhnuwan (Ourdaspur district) exhibited an ingenious 
contrivance for the same purpose at the Lahore 
Jixhibition in 1900-10. 

5. The electric processes followed at Lyons* in 
France. m 

No enamelling worth mentioning is done in any" 
town in the province except by eight workshops in 
Delhi, seven in J hang-Maghiana, six in Kulu, twenty 
in Kangra and IfTteen in Multan. 1 I he Delhi 
enamel lers work on gold, and often equal, if they do 

1 Bahaw^lpur, it may tac mentioned, still has a reputation for this 
art which no longer exists in Luhore. h oi an account Indian 
enamel work, sec Watt, Indian Art at IJclJ/i, pp. —1 ct scq m 


P ractical 
suggestions. 


Enamel 

work. 
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not surpass! tlicir fellow-craftsmen of Jeypore, while 

M ' 

those of Multan, Jhang and Kangra c;tn only handle 
silver and produce very second-rate; Effects. ‘They 
export, however, a large quantity of cheap articles of 
jewellery, such as brooches, scarf-pins and studs, all 
over India and even to Kuropcj 

The reason why Multan enamel-work is so inferior 
is that the artisans alloy the silver with copper and 
nickel to the extent of 20 per cent., thivs lowering tfs 
melting point below that of good “hard ” enamels. 1 * 
All the finest colours are “ hard ” and can only be sc< 
on pure silver, which alone will withstand the heat 
required to melt them. The best old work was 
entirely done on pure silver and there ,need be no 
difficulty whatever in reproducing quite accurately, 
any of the classic greens and blues, provided unalloyed 
metal is used. 

The enamcllers of Multan and, for the matter * of 
that, elsewhere, will largely increase the popularity'of 
their wares if, in addition to the above remarks, they 
will bear the following in mind. 

]. Extreme care must be exercised to keep every- 
thing connected with the work very clean, as dirt of 
any* kind affects the purity of the colour. 

2. Red and yellow should „ never be applied to 
silver, though, like any other colour, they can be set 
on gold. 

•o. Opaque colours arc only suitable for bronze and 
copper. On silver transparent cblours only should 
be used. 

1 A “ hard '* colour is one that will melt only at a high tempera- 

ture . 4 
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. 4. In no case is it permissible to use opaque 

and transparent colours together. The two qualities 
do i*ot liarnAuyse, and will not give 5400c! artistic 
effects. 

5. In cheap European work patterns ai e sometimes 
stamped preparatory *to enamelling. 'Phis is not 
advisable, as enamel does not adhere to the surface 
of the metal so treated as well as to the surface 
produced by *he graver or other hand-tool. Cheap 
stamped jewellery continually loses its enamel coating 
;*nd causes much disappointment. 1 

There is a small colony ot lapidaries in Delhi (a Lapidaries, 
relic of the Moghul Imperial Court), who work on 
rubies, sapphires, turquoises and emeralds. Quan- 
tities of these stones, particularly emeralds of the 
cheaper kind, are sent to them by London jewellers, 
through linns in Calcutta, to be cut and polished, and 
abftve all to have their surface-flaws excised. It 
appears that with their simple implements the Delhi 
artists do the work as well as their fellow-craftsmen 
in Europe, and charge- much less, but only three 
cutters {Teal ay y us) , all Hindus, and 100 polishers 
{b<gsis), all Mohammadans, arc; now left. There was 
a time when a lirst-ratc cutter or polisher earned 
Rs. 200 per mensem. Rut times are bad, and the 
former has now to be satisfied with Rs. 10 to Rs. 15,* 
and the latter with Rs. Jtt) to 50. 

1 A great deal lias been wi itten 011 enamelling in iccent yeais in* 
various magazines, but unfoi Innately no vei y good books are 
available. About the only one xvoi th having is Cunynghainc's Art 
Enaryellin ^ on Metals, London (1901), and that too gives more 
attention' to Limoges (or painted) enamels than to the cfyamj>levc 
enamels produced in the Punjab. 
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Aluminous hilerites, though not occurring in the 
Punjab, art j found in lariat* quantities ib other jiarts of 
India. If it pays the .British Alumim/in'l Co. to Trans- 
port Krencli and Italian bauxites to Ireland for the 
e xtraction of alumina, and then to send the alumina 1 to 
Scotland for electrolysis, it iv i^ht also pay Indian 
capitalists to extract alumina on the spot from the 
highly aluminous 2 and easily quarried laterites of the 
Central Provinces or Bhopal and rail* it for furtli^r 
treatment to Ja^jadhri 3 in tlie Punpib, where* a con- 
stant supply of cheap electrical energy could perhap* 


x Besides being llic immediate som cc <»i llic alumina 01 

aluminium oxide (A1„Q ) is used in dyeing, and as a base foi 
llic manufacture of aluininic sails, sucli as ahuninic sulphate' and 
aluminium fciiic, which arc used in d\cing. It also yields alum (see 
p. 135.) 

It is understood that the seciet process loi the manufacture of 
synthetic rubies and sapphires, which are turned out in large quan- 
tities at Idar on the N.ihe ((Icrmany), and at Boulogne, consists in the 
fusion of pure aluminium oxide hy means of the oxy-hydrogen blow- 
pipe, the colour being imparted by the addition of chromic, compounds 
in the case of rubies, and ol some salt of cobalt for sapphires. ( Ind . 
Trade Journal^ September 15, 191 <>, p. 278. ), 7 

2 «*.‘ The laterites from Balagli.it compare very favourably with the 
bauxites placed on the British mai fcet .... The percentage of silica 
is low ... a feature of gieat advantage* in the extraction of alumina 
by Bayer's process.” Prof. Dunstan’s Report in AYc. Urol. Snrv. I ml. 
Vol. XXXVII. (11)08-01)), pp. 210-17. 

On the aluminium resources of India, see also J\Ci . Ucol. Snn\ Jttd 
Vol. XXXII. (1905), pp. 17r> cl setj . and Vol. XXXIX. (1910), pp. 210 
ct set]. For information on aluminium in general sec J. W. Richards’ 
Aluminium, published by tlie Alitniun tun World, New York. 

The bauxite deposits at Madh in the Bikaner State, the nearest to 
the Punjab, appear to be of poor quality. 

3 Jagadhii is 537 miles from Bhopal and 623 miles from Jubbul- 

pore'. 
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• he made . available Irom tlie Ttimiia atTcl tlie Tons 
* T 

rivers- 1 • 

» • 

The bra^s .*nd cojiper now used in India all come 
irom abroad. If Indian aluminium ever becomes 
cheaper than these metals, we may expect an indus- 
trial revolution vastly and more heiicticial in its 
results than even that predicted t< > lollow the manu- 
facture of cheap sulphuric acid. 

As in tin* Bombay and Madr.is Presidencies, 
aluminium ware is ^amiii!; j^opniar favour in the 
pastern districts of the* Punjab, though it has not yet 
made headway in tin* west except in a lew places. It 
is much in evidence in the bazaars of Amritsar, where 
it is displacmg not only enamelled ware, but also the 
white utensils of Moradabad. in Giijrauwala there are 
-40 shops belonging to dealers in brass-ware, of whom 
no less than iZO alsc> sell aluminium vessels, to the 
extent altogether of J\s. 7,000 to 8,000 per annum. 
'Hie retail prices quoted ate Ivs. 4-8 per seer for 
tumblers and Rs. 3 per set*r for tlckclt is. At libera a 

1 At K*alsi, .ihout 20 miles from Delir.i Dun railway station, a 
eoiislanl supply of 40,000 to ."> 0,000 IT. I*, is said to be available 
Irom the Juintia and Tons rivers. IVIa jor-Gcncr.il Ilercsford-T.ovclt, 
K.K., C.H., C.S.I.; M I.K.K., prepared a scheme some time back to 

develop a maximum of 10,5t{p kilowatts of electrical energy from tin's 
supply tor distribution within a 1 aO-nnlc radius. lie estimated the* 
cost of energy 13 c 1 kilowatt-hour in (.pianti ties not less than 75<J 
kilowatts f !2 hours a day) at 4 pies at Jagadhri or Saharanpur 
and pies at Delhi. If only 75 kiTO watts are supplied (he cost I*cr 
unit would be about 25/^iuurc. Another scheme is to utilise the two 
falls of 17 feet altogether at Salcuipiir on tlie Ganges Canal about Iff 
miles from Roorkec-; from this about 720 kilowatts would be avpjlabc 
at 4' 23 pies per kilowatt-hour all the year round. For an account of 
the extept *to which water power is used by the aluminium factories 
of the world, sec Jiittictit 1'rttrfc Jonnitil , Apt it IS, 1007, p. 185. % 

34 
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shopkeeper 'displays some aluminium drinking-cups 
{kcitbra s ) , which he says people are beginning 'lo'like. 

The Moliammadans have of cour^ # no prcjlidice 
against the metal, and the vast majority of even 
orthodox Hindus place it on the same level as brass. 
Some educated Hindus go a stv»p further, and appre- 
ciating its attractive appearance, and the fact that it 
needs no tinning, elevate it to the rank of gold and 
silver, which can be rendered ceremonially pure by 
simply washing with water, as distinguished from 
brass, which must be scoured with earth or wood-* 
ashes. 1 

Aluminium would gain more rapidly on its rivals if 
the manufacturers saw their way to sqt up local 
agencies to do repairs and to buy up the old metal. 
A copper vessel with a hole in it can be made good 
again or sold to the nearest copper-smith for a sub- 
stantial portion of its cost price, whereas a leaking; 
aluminium ilckthi has practically to be thrown away. 
The Indian Aluminium Co. of Madras state that they 
sell their ware at about Ke. 1-8 a pound and are pre- 
pared to buy it back when discarded at eight annas. 

Hut they are too far ofi- Manufacturers will do 
well to offer the best prices they can without actually 
losing on the transaction. 

' It ought to pay to make aluminium ware in the 
Punjab from imported sheet-metal, because (/i) the 

Aluminium ware should he* cleaned with smooth sand or fine 
gravel. Wood ash is also excellent, but ^Ives a dull appearance to 
'the pots . If a bright finish is desired wood ash should be followed 
with*, fine sand or Brooke’s soap on a hard nail brush. The pots 
should then be well washed with water and put out in the sun to dry. 
If this method is adopted, the more they are used the bi 1 ! filter* they 
will LecAmc. 
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•frei^ht^and duty on sheet is less than on the finished 
article^ (ft) tlie # skilled labour required is locally avail- 
able,*^) such* labour is cheaper than in Europe, and 
{(f) local tastes and fashions can be much better 
studied by the local manufacturer. 

• The: Gancsli KJom* Alills of Delhi have set up 
machinery for finning aluminium vessels, 1 from 
tjcrman slieet-niet.il. This department appears to 
lifive suffered \hrough lack of push and advert iseun*nt, 
as il is liitle known in Delhi itself. 


German silver, 50 per cent, of which, it may be noted, 
conies from the United Kingdom, appears to be 
gaining favour amongst the poorest classes. The 
distributing* centres for the raw metal are Delhi and 
Amritsar, and the industry is carried on by stray 
artisans in Delhi, Lahore, Jullundur and a few other 
cityes. 'The articles usually made are bangles, ring-, 
an^l similar plain ornaments, which are cast, polished 
and then gilt by the same person. 


Clci man 
silver. 


The metal, old or new, costs about fourteen annas 
to one rupee a seer. 'The charcoal used comes to four 
annas per seer of yietal prepared, and the polishing 
and gilding to the same* amount. The cost price* is 
thus Re. 1-8 per seer. As the* finished article* is dis- 
posed of at the rate o? Re. 1-12 to Rs. 2 a seer, the • 
smith, who on -an average handles three seers a day, 
makes a profit of Re*. 1 tc^ Re. 2-8. The* industry 
requires Lss skill and labour than lock-making, and 
the profits appear to be greater. # ^ 

Antimony ores occur in the Shigri glacie*r in Laliaul Antimorjy. 
at a Pi cle>vation of 13,500 feet. A mining lease to 

1 The machinery also turns brass vessels. 
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work Iht'sc granted in 1904 to Colonel Rennick, 

wlio, in spile; of difficulties of labour, communication 
and supplier, was able to sliip 15 Jobs of stfbnile 
(antimony sulphide) to England in the following year. 
He calculates that his deposits are capable of yielding 
tiom 200 to 400 maunds annually. Galena and blende 
are also found in the same locality- 1 

The chief use of antimony is in type-founding, 
but its compounds are much in demand in niediciiie, 
paint-making 2 and the manufacture of red india- 
rubber. 

1 See Holland and l'crinn ’s quinquennial it* view in Vol. XXXIX. 
(li-HU) of l he J\t't . ticol . S/n'e. liiil.* p. H 14. 

2 See Thorpe, l>nt. Af>f'l. l hvn Vol. 1 . .Art. Anttn^»niy m 
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J )TTJ- R\ . 

J^ottery is aif’imporl.mt and evenly cl istrihn tod craft, 
wliicli aliords a livelihood to 24*0,000 souls, of whom a 
t^ircl a. e workers. All potters, whether Hindus or 
Molianimadaiis, are Kumhars by caste. The Aloliam- 
niadans predominate in ilie western districts, while the 
Hindus are in a majority in the Oelln Division. In 
Kan^ra Jill potters belong to the latter eoinnuinilv. 

The potter’s services are indispensable to Hie domes- 
tic life of every section of the people. hilt for kitchen 
utensils in particular the Moliammadans are his chief 
patron-i. The Brahminical scriptures enjoin that an 
earthen vessel once used for food must he thrown away, 
whereas brass and copper can he rendered cercmoni- 
«illv pure hv cleansing with ashes or cMi th. Hence the 
Hindus and Sikhs , • wi tli the exception of the Jats of 
Ferozepur aiul some oilier clistriets, liavc always pre- 
ferred metal to earthenware for cooking, eating, and 
drinking. Even the Moliammedans, it must he noted, 
are now taking* more ancl more to imported porcelain 
or enamelled ironware, which they find cheaper and 
otherwise more sal ist^ictory. 

The potter's craft is not very lucrative (he rare I y 
earns more than four to six annas a day), as is proved 
by hi^ readiness to leave it whenever he has the chance. 
He thrives hest as a village menial or kitiirtit In \ill 
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those villages where irrigation is carried or. by means 
of the Persian- wheel with its long row£ of potp. His 
prosperity varies, in fact, wjth the systsnV'of irrigation in 
vogue. Thus in Hera Ghazi Khan the increase in the . 
number of wells has improved his position, while* in 
canal-irrigated tracts much of feis work is gone, and he 
has to content himself with the less profitable system * 
of cash payment for services rendered. 

Fortunately for himself, the village* potter by po 
means confines his activities to the making of pots. 
Inuring the rains he adds to his income by weaving, 
plastering, sewing sacks, making saltpetre, and, above 
all, working as an agriculturist or farm-labourer. His 
work necessitates his keeping several dopkeys which 
lie also uses to carry his village patrons’ grain to the 
market for sale. Further, after he lias supplied the needs 
of the villagers, he sells his wares to outsiders, and the 
town potter, who has only the subsidiary occupatioli of 
brick-making to fall back on, is unable to compete 
with the subsidised goods of liis village brother at 
the weekly fairs held in many of the larger towns . 1 

There is hardly any village where clay suitable for 
the manufacture of rough tmglazed vessels is not 
locally available. The potter generally digs up what he * 
wants, free of all cost, from the common land, but in 
Kangra and Karnal he has to pay for his clay as he has 
no hereditary position as a menial in the village eco- 
nomy of these districts. .Of course, even in the other 
districts, if he chooses to use lands in the individual 
possession of a villager, lie has to give a quid pro quo , 
in cash or in kind, to the extent of a rupee or two per 


1 E.g. f Hoshiarpur. 


annum. 
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. Each district usually has two or three Varieties of 
clay, ill different shades of grey and red. Yellow clay is 
common in ith« Karnal district, where it is used for all 
kinds of utenfcils except those meant for cooking, but 
it not found anywhere else except occasionally in 
the Jhang district, anjjl near the Salt Range in the 
Shahpur .district. Terracotta clays of tine texture, 
yielding wares of good colour on being tired, are found 
in the Jullundjur, Multan, Rohtak and Gujranwala 
districts. Most of them, however, are fusible at a 
comparatively low temperature, and are unsuitable for 
the manufacture of stoneware , 1 but they could be made 
into superior red facing-bricks, ornamental tiles and 
other fancy terracotta wares . 2 3 

China-clay is a white, almost pure, silicate of alumi- 
nium with mere traces of mineral impurities. \Thc 
only variety known to occur in the province is the 
material called khciviu, which is abundant in the 
Kitsimpore and Rangpuri villages, about ten miles 
from Delhi. It enters to a small extent (as w ill be seen 
later) into the manufacture of “ Delhi pottery," and 
is largely Employed locally for whitewashing houses. 

1 Stoneware is dense, refrr.eloi y and opatjue. The liner ijii.ijitie*? 
iesis,t the action of acids and extreme changes of tempeiature. It is 
made of “ball clay ** mixed wifch powdeied Hint 01 sancl. “ Hall clay ” 

is a variety of Knglish day commonly found 111 Devonshiic or 
Llorsetshirc. It is of a gi ey colour and contains a filial I proportion 
ol iron, but moderate or laigc ainounl of organic matter. ^ 

3 The statement in Ball, /'Icon Urol. I mi ( p. ritfti) to the effect 
that “as yet no inalei ial suitable for terracotta has been obtained in 
the Punjab,” -is now out of date. (See the Kcport of the Imperial 
Institute on a large sei ies of Indian pottciy clays, dated 15 th May 
1908 * and published by the Keporler 011 Economic Products, Calcutta.) 
The places** where good clays are found can easily be discovered by 
local inquiry. 
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Further, it 1 is used all over the province for the manu- 
facture of kothahs or goldsmiths' crucibles, as a coating 
on the wooden slates of boys in indigenous scsrhools, 
and in some ] places, Oiijr.inwala, for the maim- t 

facture of putty. In Delhi city it costs from six to 
seven annas a maund, but its pi«*ce is higher in Amritsar, 
whence it is distributed to the towns of the Punjab* 
proper. 

The clav is of a uniform pale huh colour. It 

contains some gritty matter, chiefly felspar, and a 
considerable amount of potash-mica (muscovite) jn 
both line and coarse plates. If it can be washed free 
1 of these impurities it might serve for the manufacture 

of terracotta as well a^ grevish white domestic wares. 
The addition of other materials, such as gypsum, might 
improve its colour. 

Kire-cl.<y. Kirc-cJay resists very high temperatures without 

fusing or lissuring, and is therefoie of importance to 
the glass-manufacturer, who uses it both lor crucibles 
and furnaces. It usually occurs under coal-seams, 
but there are no deposits known at Dandot or else- 
where; in the Punjab. The variety found in Jtibbulporc, 
however, though in no way equal to the German, is 
suitable for all purposes except, perhaps, the crowns • 
of furnaces . 1 

Very little accurate' information is available as to 
the 1 occurrence and composition of the clays, marls, 
•quartzes, and other potteq v and glass-making materials, 

« 

1 Steatite cpt soapstone fonns, in admixture with fire-clay, bricks 

of a specially rcfiaclory kind. (Mallet, Mtttcnalsjor Pottery in J uh- 
* . 
hnlporc in AVc. GcoJ. Sttri\ hut Vol. XXII. p. 141.) Good steatite is 

found in the marble rocks of Jubbulpore, in the Orcha and peawar 

States (C. I. Agency), and in sonic villages of the Jeypore 'State (Raj- 

putana) . 
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whic^i abound in tlys province . 1 A careful inquiry 
into thtese is»very necessary in the interests of the pottery 
industry, as well»as of a prospective glass industry on 
modern lines. Preliminary information and specimens 
of all the best-known local varieties should be collected 
through the district officers and a detailed scientific 
survey should then be made by an officer of the 
Geological Department in consultation with a ceramic 
expert- 2 * 

Pottery means any article made of clay, or of a Pottery. 
f>lastic mixture of clay and other substances (such as 
quartz, gypsum, etc.), hardened by the application of 
fire. It includes such very different-looking things as 
roofing-tiles»and Sevres china. 

The coarse pottery of the country is too well known 
to need description. The village potter makes it for 
local consumption (for there is very little trade in this 
commodity) in every town or village of the country on 
his ram chdk or wheel, as he has done for thousands 
of years, and as the Egyptians of a still elder time did, 
long befqre India became Aryan. The potter is now, 
as always, a slave to tradition, and the lapse of untold 
ages has failed to alter his hard-set forms and methods. 

1 The Bikaner * State has a series of valuable clays at Madh, 

Kotri and Surpura, suitatjfe for making excellent cooking and 
domestic wares like those of Leicestershire, cream and buff-glazedP 
tiles, terracotta, faience, Jolly-ware such as jampots, and salt-glazed 
drainpipes, bricks and sanitary ware generally. The only Bikaner 
clay, however, that approaches th« kaolin used for ear then ware*in 
Eng lan d is too aplastic ;*nd coarse in grain to be used for the same 
purpose. It may be noted that good white quartz suitable for pottery 
occurs in veins at _ Dariba and in the hills near Gopalpnra and 
Bun gras. 

a £/. p. J48. Some experimental work in the manufacture of tiles 
and ornamental pottery is being carried out in the J. J. Arts School, 

Bombay. The expert is in a position to test clays and to gfre fldvice 
regarding them. 

S6* 
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He is indeed quite unsophisticated as regards im- 
proved furnaces and ovens," and is equal] v in'nocent 
of all technical knowledge ‘of his inheVited handicraft. 
Better methods of baking and of preparing clay would 
doubtless " save the l.irg* loss that always takes place 
in I i > kiln," and enaM * him to turn out a superior 
article - for the dur ibi itv and v due of any kind of 
pott ry depends on the way in which it has been tired. 
But he is very poor, and has not the means to folldw 
expert advice, even if he had the least desire to do so. 

A review will now be taken of the few forms of the 
craft to be seen in the province, other than what might 
be called “ crude pottery." 

Bricks and Bricks are made by hand in the neighbourhood of 

llles * every large centre where they are wanted. Ordinarilv 

the clay used is what can be had on the spot, as the 
cost of transport bars any effort to bring better 
material from any distance. But the inferiority of 
Indian fired bricks as regards strength and durability 
is more often caused by the method of manufacture 
than by the material employed. One of fhe main 
shortcomings of the process, the use of bad moulds, 
could be overcome by the employment of machinery, 
but an even greater obstacle is at once encountered, 
t namely, the cost of transport. » 

The introduction of glazed bricks into the plinths of 
buildings is a question that deserves the careful study 
of the Public Works Department, as it will do much 
,to prevent the destructive saline efflorescence or “scum- 
miiig" which threatens the existence of every new 
public building in the province . 1 Very good floor-tiles, 

x If ordinary bricks were burnt at a temperature high enough to 
caus£- ttfe soluble salts in the brick-clay to combine with the other 
materials in it, there wou*d be no “scumming." 
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Capable of fesisting damp and wear, could be made of 
the terHacott^. cfavs mentioned above. 

Kagazi (lit.^ paper-like) poitery is remarkable for its Special 
•thinness, and is made by kuzgnrs (mal vers of tli is ware wares ‘ 
as •distinguished from ordinary kuniliars) at Basti 
§heikh in Jullundur, an^l also at Jh ajjar, Panipat and a 
few other places . 1 Clay of g >od texture is usrd, and is 
prepared with very great care. The articles generally 
made are sur&ftis (water-jugs'), and ka lords (drinking- 
cups). 

• In addition to kergetzi ware, the potters of Jhajjar 
make black utensils of exceptional hardness, ornamented 
with scratched patterns in amalgam. Small quantities 
of both varieties are exported to Delhi. 

A. glaze (as distinguished from an enamel, which is Glazed ware, 
opaque and semi-vitri lied) is a transparent vitreous 
coating applied to any kind of earthenware to render 
it i*n pervious to liquids, or to serve as a means of 
decoration. In this province it usually consists of a 
composition of lead, borax and crude glass, often 
coloured with mineral dyes- Glazed vessels are 
increasing in popularity amongst the poorer Moham- 
medans as they staPicl the kitchen fire better and thus 
come cheaper i-n the end. 

The best-known centre for the manufacture of this 
ware in the Punjab is Gujranwala, where there are 
about twelve families who make cooking-pots and 
lattices. The industry has spread from here to Gujraf, 
where live families are now engaged in it, and also to 
Sialkot, where there are four. The Sialkot artisans are 
somewhat ambitious, and, in addition to the usual pots 

and Jar:*, Ixiake artistic tiles, lattice-work, tea-sets, etc. 

— m m 

1 Kdgazi ware is no longer made in Tanda (Hoshiarpur) . 
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All three towns carry on a flQurishing export, trade 
in glazed ware to Lahore and the (Danal Colonies. 
Rawalpindi has four families of Biiegri kumhdrs who 
immigrated from the Ahvar State a generation ago and* 
learnt the art of making glazed flower-pots and “ conser- 
vancy gamins " from “ a man fVom Hyderabad (Sind).,'^ 
Ordinary glazed vessels are made at Pasrur, and cups, 
vases, and similar articles at Lahore. A single individual 
makes them also at Amritsar but modestly owns that he 
cannot equal the artists of Oujranwala. At Batala 
three men turn out ordinary ink-pots with a kind Of 
varnish, while at Panipat kuzgars make tea-sets and 
other fancy glazed articles for sale at fairs. 

The enamelled pottery of the Punjab, like that of 
Sind, is il a sumptuary, not a village art," and was 
brought by the Moghuls from China by way of Persia. 
With the exception, however, of a single old artist in 
Jullundur, who has decided to take his art with him to 
the grave, Multan is the only place where it survives. 
Attempts to introduce it into Amritsar failed. 

The Multan industry is a relic of the f.iine when 
enamelled tiles of light and dark blue colour, with 
geometrical patterns and pious Arab inscriptions, were 

« 

fashionable on tombs and mosques. In its origin it 
was entirely subsidiary to architecture, but now various 
kinds of vases, tea-sets and other fancy articles are 
juade for Europeans. They are first prepared by 
ordinary potters and then painted and glazed by the 
sanduris, as the workers are called. Formerly the 
painting was done by the kamdngars the sanduris 


x The kamdngars were originally the makers of painteh bows 
(k&mdci) and arrows. Their original trade is now of no importance 
and they have taken tq^>ainting on wood generally. 
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confining •themselves to enamelling ; bift the latter 
have themselves now learnt to wield the brush and the 
style* Therels^i good expert trade in this ware, which 
is popular as a curiosity, and yet its actual use amongst 
the people does not extend beyond Multan city, 

^ where the Mohammedans use bowls made of it for 
curry, and the Hindus for fruit and cardamoms. 

The industry is prosperous, but capable of much 
greater development if only the artisans showed a little 
more intelligence and enterprise- Both better materials 
And better designs are wanted. Multan enamel-work 
is especially suitable for the internal decoration of 
buildings, and it is to be hoped that it will not always 
be ignored £>y the Public Works Department of this 
province. 

The enamel is made with limestone and soda, the 
best colours used being dark blue from cobalt, and a 
vA-y fine turquoise from copper. Violet, brown, green 
afid other colours have recently been introduced but 
with less success . 1 

The number of toy-makers is larger than of the Toys, 
persons engaged in the manufacture of glazed or 
enamelled pottery, although the industry is only carried 
on to meet the irregular demand at local fairs • and 
festivals. The artisans, who are all Hindus, are most 
numerous in Lahore, Delhi and Ambala, but are 
found in all towns of any importance. The toys are 
generally glazed or coloured, and consist of very rtyde 
and often grotesqrte figures of gods, men and animals. 

The importation of German toys is increasing in thfe 

^•p or ztegood account of the Multan industry from an artistic point 
of View, see Mr. Lockwood Kipling's note, revised by Mr.^ Percy 
Brown, in the Multan Gazetteer , p. 246. 
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country, 1 and an effort might be made 3 to improve 
the work of the Punjab artists by a judicious difctribu- 
tion of plaster-of-Paris models as wlel as b} the 
establishment of small museums in suitable localities. 
The admirable perfection to which Lai Chand of 
Kupar has carried the art of cjkiy-modelling, as well 
as the achievements of the Lucknow artists, would 
lead one to hope that the industry has a future in the 
province. « 

China-ware. What is known as “ Delhi pottery ” is probably the 
only China-ware made in the Punjab. Its “ fine texture, 
of glaze, a rough duck-egg-like coating,’ ’ owes its fame 
fc to the enthusiasm of the late Mr. Lockwood Kipling, 

who exhibited it at the London Exhibition of 3 870. 

* 

Its commercial importance is nil at present, as only a 
solitary individual, a Hindu kmnhur, Rain Parshad by 
name, makes tiles, vases and similar objects for sale to 
passing globe-trotters. Its possibilities, however, are 
very great. The materials used are Kasimpore kaolki, 
Tughlakabad quartz, 3 and gum, in the proportion of 
40 : 4 : 1. The kaolin is freed from grit by passing it 
through a piece of coarse kluular cloth, and the quartz 
is powdered. After mixing, the mass is moulded, 
coloured, and then baked in a rude furnace. 

The whole process is wrong and the ignorance and 
kick of enterprise of the potter combine to turn out an 
inferior curio, where a European ceramic* expert would 
probably, as suggested above, produce useful domestic 
and other wares. In the first place the presence of 

1 Sue pp 224-226. 

2 That which was made some years ago was a failure, but circum 

stances have changed since then. m 

a Kasimpore is three miles iroin Palan station, and Tugniakabad 
eleven', iiTthe same direction. 
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quartz makes “ Delhi pottery ” porous, so a certain 
alnount of Jelspar 1 is essential to improve its texture. 

The gum, Ido, increases the porosity of the vessels and 
is useless for any purpose except that of saving the 
pdtter the trouble of grinding ancl mixing the materials 
•properly. * 

A kind of white ware is made by a potter in Oujran- 
wala with a mixture of Kasim pore kharin and soap- 
stone, of whicli the latter is brought, according to his 
account, from a place in the Kashmir State. The 
Vessels are turned very thin and require a great 
expenditure of time and labour. 

The only modern pottery-works that ever existed in Factories* 
the Punjab -tire those set up at Haranpur in 1894, and 
closed in the following year. It is said that the clay 
found not far from the site proved to be excellent, and 
that very good samples of ornamental glazed tiles as 
well as salt-glazed sanitary ware were turned out. 

Dan dot coal was used for fuel. The undertaking 
failed only on account of the mismanagement of those 
on the spot, and the inability of the promoters to find 
a man in whom they had sufficient conlidence to 
justify their spending more money- 

Before concluding this chapter, it will not be ' 011 ! 
of place to remind thy reader that as the value of the 
liner kinds of pottery is much higher than that of the 3 
raw material, J it is by no means usual in Europe for 
the works to be near the clay-deposits. 2 A very large 

u 

i Felspar is an essential constituent of both gneiss and granite, and 
is found throughout, the whole Himalayan area. Deposits probably 
occur near Kasimporc. 

* ft appear that in the l T nited States, out or the total cost of 

the manufacture of pottery, 90% is cost oi labour, and the r^m^ning 
10% is cost of materials, power plant, depreciation, etc. 
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quantity of clay is exported, for example*, from the 
south-east coast of England, not only tc^ other parts of 
the country but also to Fiance and Germany. What 
with the kaolin deposits of Kasimpore and Bikaner, 
and the terracotta clays found in various districts, 
there would appear to be an opening for the man u-* 
facture of acid-proof jars , 1 and sanitary and domestic 
wares, on modern lines, at several places in the 

l r 

province. f 

The Lahore sulphuric acid factories use about 1,500 and the 
Delhi ones 2,500 jars a year. 



CHAPTER XX. 

G LASS. 

• 

Glass is mainly the product of the fusion of 
about two parts of silica or sand, and one part of an 
alkali 1 , its ^quality being linally determined by the 
metallic oxides that also enter into its composition. 
The industry lias been known in India from the earliest 
times, but, like many others, it is now decaying under 
tlrt: pressure of modern conditions. 

•Glass-making, as it now exists in the I^unjab, is 
divisible into two well-deli ned categories : the indi- 
genous household industry, and the modern factory 
industry^ Both will now be discussed in their order. 

The distribution of the indigenous industry will 
appear from, the subjoined table. The reader •will 

1 Sodium sulphate (p. 14&> stiprct.) Was never been tried in Indi^ 
tbe alkali generally used being sodium carbonate or bicarbonate, 
which are tbe cheapest to import. 

Attempts made in Europe to use «soda in tbe still cheaper form *of 
common salt have so fas»f ailed, as tbe action of silica on salt requires 
a very high temperature which volatilizes salt. “ It would no doubi 
be possible to causq the reaction to take place at a lower tempera- 
ture by introducing water vapour ; this, however, has not been at- 
tempted os a large scale/’ (Thorpe, Did . Appl* Client . , Vol. II. Art* 
Glass, pf226.) 

36 
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hastening to its end, the fig 
correct a year hence. 


District. 

\ 

Number of 
Furnaces. 

1 Number 
! Artisans 

i 

1 

} 



Gurgaon . j 

G 

; 32 

! 

Rolitak. . 

3 

| 24 

KcTrnal . 

i 

1 

2G 

1 

1 

j 

i JOS 



here a craft is. so rapidly 
res of to-day will v'ot be 


I Centres of Manufacture. 


Sohna (Giirgaon /«//), Rai- 
pur ancf Pingor (Palwitf). 

Daola (Jhajjar). 

Thancsar, Lad wa, Nawarsi,. 
Mahra and Ghalour (Tha- 
nesar) ; Barna, Bindmna, 

I Siiina Saidim and Gum- 

i tli ala Garhu (Gula), Ra- 

i jaund, Kaithal. Pharal, 

I Hnbri (K.fifhal) ; Piinipat, 

Knrnal. 

Kaipore, Sadliaura (Narain- 

Raih). 

Pindoga (Una) ; Jaijon, 
Sahba, Kathgarh (Girh- 
shankar) ; Dasuya. 

Indpur and Soblda (Nur- 
pur) ; Nadaun ( Harm r pur) . 

Laliore City. 

Sultanpur (JheltUn). 

Sialkot city ; Sankhatra 
| (Aifarwal). 

: Shah Allatiditta (Rawal- 
pindi), I)hok Maniar, 
Dhakhli, Bagham (Gu jar 
Khan). 

Cliobi Garhalah, Bagh Nilab 
(Attock*) ; Jabi (Kateh- 
jang). 

Mi^Ktan City. 

Rasira, Kinjar and Khan- 
garb (Muzaffargarh) ; Ali- 
pur, -Shahr Sultan and 
Khairpiir Sfidiit (Alipur). 

Dera Ghazi Kh&n. Rhjan- 
pur. 
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For the ^sake of clearness the subject 1 qiust further 
be subdivided into the manufacture of : — 

(it) £3rude glass. 

(6). Buttles, bowls, etc. 

(c) Ku nikumcLs (large globes silvered within, 

which are broken up, the pieces being 
used spangles on phnlkdris) . 2 

(d) Bangles. 

Home-made glass no longer competes with the pro- Crude glass, 
ckkict of the ixfbdern factories because of the dearness 
of fuel. The only places where its manufacture sur- 
vives are Indpur (Kangra), Sahba and lvathgarh (Ho- 
shiarpur), Sohna (Ourgaon), Dera Ohazi Khan, and, 
above all, Panipat. With the exception of the last- 
named place, where the kuinkumii blowers make a 
special variety for themselves, the output of the fur- 
naces is dwindling every year and will soon be nil. 
Factory-glass comes chiefly from Ambala and Fcroza- 
bad and costs from Rs. 3-10 lo 4-8 a inaiind. 

Small bottles, chiefly for the use of perfumers, arc Glassware, 
made at the furnaces in Sialkot City, and inferior 
kinds of chimneys, bowls, etc., by the four blowers in 
Lahore. There are three furnaces with eight blowers 
altogether in Gumthala Garhu and a few more at Bin- 
drana, Barna and Siana Saidan (Karnal District), \fherc 
glass retorts, locally cpnployed in the manufacture of 
sal-ammoniac are prepared. 3 The manufacture 'of 

1 For an account of the indigenous glass industry see Monog on 
the Pottery and Glass Industries oj£ the Punjab (1892J, pp. 23 ct ^cq. 
and an article by Mr. J5. M. Mookerjee in the Indian Trade Journal , 

March 23, 1909, p. 280. 

2 See p. 41 for an account of pfiulkdi is. ® 

3 See p. 137. 25,000 of these rctoits are annually m<Jdc at 

Gi^nthala Garhu. Inferior Keio^abad kanch costing Rs. 2-4 a maund 
is useck * The cost price of a retort, including the blower’s fee of 
three pies, amounts to 1 ^ annas. 
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glassware at Dasuya, once cot 1 si cl er able, may be con- 
sidered extinct for all practical purposes. 

Panipat is noted for a small kuinki* ma industry, 
which owes its continued prosperity, in spite of foreign 
competition, to the strong conservatism of the Jat pea- 
sant-women of Sind and the Punjab, who patronise it. 
There are three factories, each of which employs three ' 
blowers and half-a-dozen coolies, and works during 
eight months in the year. The making^ of the glass 
takes a fortnight each time, and this is followed by the 
blowing of the globes, which lasts for twenty days. A 
Panipat blower gets piece-wages and is said to earn 
one rupee a day when working. The spangles sell at 
from Hs. 1 1« to 16 a maund. 

Bangles are now the only important product of the 
indigenous glass industry. They are roughly made, 
and sell wholesale at from eight annas to three rupees 
a thousand. The Mai liar, who alone knows how 
to slip these fragile ornaments over the hand, hawks 
them about among the poorer village- women, who 
lack the means to buy the handsomer and better 
finished Austrian article preferred by their sifters in 
the towns. 

It may be mentioned here that in the Delhi Division 
glass bangles must be worn by every married woman, 
b 3 she Hindu or Mohammadan, 1 the only exceptions 
being certain castes among whom custom substitutes 
lac c or ivory. In the eastern districts of the Punjab 
proper, their use is universal, though in no way obliga- 
tory, with all classes. Westwards, however, the place 
of glass is taken more and more by ivory, so that in 
Multan the former is only seen on the wrists- of Ahe 
poorest women-folk. 
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. Although bangle- making is in some ways a house- 
hold % industry^ it is'-really conducted on the factory 
systepi, a capitalist owning the furnace and supplying 
the fuel and* raw material. The amount sunk in one 

of^these establishments, however, is small in Multan 

it is only about Rs. 60 ^ or 70. The workers gel piece- 
swages and earn from 4 to 8 annas a day, hut many of 
them are partially agriculturists and at certain seasons 
leave the furnaces to work in the fields. In the Delhi 
Division, as in H osh ia rpur, the czaft is monopolised 
hy the AIcitii'/r y the hereditary bangle-maker of 
u industan, hut in Jhelum it is practised hy Patlians, 
and in Multan and other places hy men of every trihe. 
Tlie artisans are all Moliammadans save in the 
Gurgaon anti lx oh tak districts, where they are Hindus. 

The indigenous glass furnaces are more defective 
than even those of Feroza had , and are worked in a 
ve^y unscientific manner. Their faults and the 
rejnedies proposed may he summarised as follows : 

1. The furnaces are so hadly made at present that 

they will not outlast two or three meltings. As they 
cost from Rs. IO to Rs. 50 to reconstruct, it would be 
in ore economical^ n the end to have a solidly huilt 
structure once for all. o 

2. The question of fuel now dominates the industry. 
Since coal is generally cheaper on the Delhi side than 
wood, it is necessary to contrive a furnace capable 
of burning both wood and coal- The present arrange- 
ment is for wood only. 

3. A ’ better regulation of the air-passages would 11 
enable the temperature of the furnace to be raised or 
lowered *as required and would thus economise fuel. 
At present excessive heat is used for tlie Chinese^and 
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coloured glasses which do not want it, andean insuffi 7 
cient amount for other varieties/ whiqh accounts for 
their being so often full of specks and bfibbles. 

4. Several kinds of glass of different melting points 
are often heated in the same furnace. It woyld 
obviously be more economical to melt only one kind 
at a time- 

5. The present practice is to heat the furnace for a 
period and then leave it idle. The freqpent change of 
temperature both shortens its life and diminishes its 
efficiency for the time being by causing it to crack. 
The furnaces should be worked continuously by a 
system of shifts, such as is actually in vogue in Nagina 
and Saharanpur. 1 

t>. All glass objects must be annealecY or cooled 
slowly, in order to prevent them from becoming brittle 
or even flying in pieces when they cool. There 
should be properly constructed ovens for this operation 
in connection witli all furnaces, to save the loss now 
caused by frequent breakages. 

Although the existing furnaces are bound to dis- 
appear, the manufacture of glass articles, as a lfousehold 
industry, appears to have a future in, this province, and 
deserves encouragement. The big factories might be 
subsidised by Government to set up model furnaces 
near their works for the instruction of selected work- 
men, who could also be taught the use of the tools and 
presses that give such excellent finish to Austrian 
bangles. The manufacture of glase beads, pearls and 
•mosaic, could also be introduced. These are made in 
various places in Italy, such as MoraYio near Venice, 

with a glass resembling that of the Indian* ba-Rgle- 



'•* x ^halterjee, Industries of the United Provinces , p. 156. 
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maker and wvvith simple implements which* are e;isy to 
handlfe after a little practice. The Italian furnace, too, 
is by® no means^ modern^” as the word is usually 
understood, Tbut would, nevertheless, serve as an excel- 
lent model for this country. 

Another hand-indus^y suited, in its simpler forms at 
least, to present conditions in the Punjab, is table glass 
blowing, which has attained considerable importance, 
in^Central Eutope as a household craft in some parts, 
and one for small factories in others. It includes 
the manufacture of a great variety of objects, Be- 
quiring much of practice, but only a small amount 
of intelligence and capital t o produce — from ther- 
mometers tc^ test-tube**. The industry would consume 
a large amount of glass-tubing, the manufacture of 
which would afford a fresh outlet to the large 
establishments which will now claim the reader's 
attention. 1 

•There are two modern factories in the Punjab — 
the Upper India Gbiss Works at Ambala, and the 
recently started Pan i pat Glass Works. The former 
is efficiently managed, and, in spite of the many 
difficulties that must confront a pioneer industry, 
has paid fairly well since 1904, when it came ?nto 
the hands of the present proprietors. It has two 
furnaces 1 heated by the regenerative coal-gas systerri^ 
and employs ti staff of about 60 persons, including a 
.chemist and an Austrian furnace-man. The original 
idea was to specialise in glass-blowing, but this had to 
be giveri up for want of skilled labour. The manage-* 
ment are, however, by no means despondent, land 

1 Oni of these furnaces will produce from 75 to 80 maunds of 
crude glass in 24 hours and the other from 112 to 128 in 30 
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fortified by. the generous and well-directed help of Sir 
Douis Dane's Government, will tiy agajin. 1 , 

For the present, the factory only produces crude 
glass to the extent of 25,000 to 30,000 maunds a year 
for the use of the indigenous furnaces. It may be . 
mentioned that Ambala and Ferozabad glass has - 
driven the Belgian material but of the markets of 
Northern India, where it was formerly supreme. 

Panipat Glass The new glass factory at Panipat is a much smaller 
Woiks. venture than the preceding, and has a Capital of oHy 

Ks. 10,000. It has a single furnace, directly fired, and 
capable of producing from 40 to 50 niaunds of crude 
glass in 24 hours. The proprietors have already com- 
menced with the manufacture of phials and hope 
gradually to direct their energies into other channels. 
They propose to train men of the lowest classes, such as 
chamars and sweepers, as glass-blowers if apprentices 
of a higher standing do not come forward, but have no 
intention of employing the hereditary craftsmen, v»ho 
hold sullenly aloof. The factory gets both quartz-sand 
and limestone from Dehra Dun at a cost of 12 annas and 
7 annas a inaund respectively, delivered at Panipat. 

The promoters of the modern glass works set up in 
Northern India from time to time have had to contend 
with many difficulties, arising chiefly from bad manage- 
ment, want of sufficient working capital, and in- 
experience of the effect of the Indian climate on the 

1 The grant is of Rs fi,000 to 7,900 a year, for, five years, and is 
conditional on the employment of a practical chemist and blower, 
arwd the training of five to ten .apprentices at a time. It has been c 
stipulated that three of these apprentices <?>hall have a University 
qualification in science. 

The Madras Government also has accepted the beneficent policy 
of encouraging inlant industries by well-regulated subsidies. The 
Madras Glass Works Co.,Ld., have been given the right to^ collect half 
the wood used by them for two years, subject to a maximum of 
7,20C^ton?, free of all royalty, from the Government forests. 
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furnaces ; m but the greatest obstacle in rtieir Wriy lias 
beer the lack^of slfilled blowers. Foreign workmen, 
Aus^’ian As ^vell as Japanese, were tried and found 
wanting : the tin i a.ir prc>vec1 no less a failure on 
account of his inordinate vanity and conservatism. 

One remedy for this lies in training up a new class 
of workman altogether, under expert i i islruet ion. It 

ought hot to he difficult to line! recruits for a trade in 
which any person with physical strength and a little 
education Oi'rti learn enough in a couple of years to 
earn Ks. lOO a month or more. 1 That an adequate 
•number of Punjabi youths suited to the work will 
conic forward to take advantage of the facilities afforded 
to them by Government, is proved by the fact that 
the Ambala factory once received 500 applications in 
reply to an advertisement for two educated apprentices. 

Further, there is a large field in India for the use 
of gl;tss-blowing machines which clo the work of a 
b|^ 3 wer ccpially well and much more rapidly. It is only 
fc>y adopting such machines that success could he 
hoped for in competition with imported glassware. 

The (question of a local supply of alkali has already 
been considered. 2 Another great difficulty is the one 
already considered in the chapter on Pottery, namely, 
the absence of information on the Punjab sands and 
quartzes suitable for glass-making, which need careful 
investigation. 3 An yiquiry into rch 4 soils has also 

x Tire Austrian glass-blowers, ordinal y men of tlie working class, 
e*,rn Rs. 250 a month and more in this country. 

2 Sec pp. 141 ct sa/. • 

• » See p. 272. A pure quartz stfme, apparently very suitable for 

glass-making, is found a* Tughlakabad (note 3 on p. 278). 

A white, variety of quartz-sand with 9914 per cent, ot silica, equal 
to that of Fontainebleau, can be delivered at Palana Station (Bikaner 
State), at Rs. 12 a ton. Inferior kinds, which are also abundant in 
the State, «can be had for less. 

4 See* p. 140. 

37 
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been suggested, but the advantage of this is more. 

-«a 

doubtful. The composition of these soils is so variable 
that it would need constant analyses to t ckdermine'their 
alkali content. 

Glass-works will only yield a profit if they confine 
themselves to producing a strictly limited variety 
of articles, which means that they must command a 
large market. The existing enterprises are greatly 
handicapped by the rates on glass, whiefsare compara- 
tively heavy between inland centres, and thus serve as 
a bounty to the imported article. The Ambala and c 
Panipat factories ought surely to be given special 
quotations, such as are usually accorded to similar 
industries elsewhere. 
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'^he Kashmir Sii.k Indhstry. 

By IP. S. Talbot f I-C.S., Settlement Commissioner , 

Kashmir State. 

Sericulture has long been practised in Kashmir, hut 
until recently on unscientific methods, resulting in 
disease anck failure. Some PI years ago the industry 
was established on modern lines, under a European 
sericulturist, and has already reached large dimensions. 
In the last year (^1 909-10) all previous records were 
exceeded. Over 36,000 inaunds of cocoons were 
produced by 26,234 rearers, while the filatures at 
Srinagar, employing on an average about 4,000 hands, 
reeled about 30,000 inaunds of cocoons : their extension 
is under consideration. Electrical power is used in 
th£ factory to a considerable extent and its use is likely 
to be much extended in the near future. 

Sericulture has alsc^ been introduced in the Jammu 
Province, but is at present in its infancy. Prospects, 
however, are ‘good, and a small filature is about to be 
established at Jammu to supersede the experimental 
filature already at work. 

A silk-weaving factory was opened at Srinagar some 
years ago under European management, but a con- 
siderable additional expenditure on power looms and 
other plant is required in order to make it a financial 
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success, and as the Kashmir Darbar does pot wish to 
incur the further expenditure needed, tlje industry will 
probably be made over to private enterprise. «. The 
cloth made has been mainly a light taffeta, which 
compares very favourably in regard to evenness wifh 
Japanese cloth of similar quality, and sells at about the 
same price : twills and suitings have also been made* 
to some extent, but the outturn of these with the pre- 
sent plant is very limited. 

* 

The raw silk produced in the Kashmir filatures is 
almost entirely disposed of in the European market, 
where it has obtained a secure footing. The Indian 
market demands a coarser and cheaper silk 
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The Pheimjatiok of Loofahs f.»k the Makket. 

(Sonirihuied by the 1 m per ini I ns// lute, London . 

The loofah of commerce is prepared from the fruits 
of Li tjf ci acgypl iaca, and consists of the network of 
fibres existing in the interior of the fruit. 

The fruits should he allowed to remain on the vines 
until they have acquired a yellowish tint, hut not until 
they have be^un to assume a brown colour, as this 
indicates that the outer skin of the gourd is under- 
going decay, which will cause the iibrous structure 
within to become discoloured. 

The fruits should be cut from the vine with about 
two inches of stem attached, for convenience in hang- 
ing- They should be hung in an airy, draughty shed 
for two or three days, and the outer skin will then be 
found to be fairly soft and pliant ; this stage of the 
preparation is assisted! by cutting off the tip of th^ 
gourd at the lower end, leaving a small hole through 
which the contained moisture may drip. 

► The loofahs may next bef removed by running the 
finger down the skin of the fruit on one side, splitting^ 
it open, and turning out the loofah, which is at Qjnce 
thrown into a washing vat containing lime-water (5 lbs. 
of slaked lime to 50 gallons of water). The loofahs 
are stirred about in the lime-water, for a few ftunutes 



294 


AI’PKNDIX II. 


and are tlieYi removed to a draughty shad to dry.. 
Care should be taken to shake the lime-water out of 
each loofah before drying. * 

If the loofahs are dried too quickly they are apt to 
become brittle and crack ; they must not, however, 
remain damp too long, or they become mouldy, 
though the lime prevents this to a large extent and is, 
indeed, used in order to protect them from fungoid 
growths. 

When the loofahs are dry the seeds may oe easily 
slifikcn out of them by hand, and when this lias beei* 
done they are ready for the market. 

Loofahs are imported to the United Kingdom from 
Japan and realize from 10s. to 12s. G </. pcr^JOO of the 

following average sizes : 

About 25 measuring 1G to 18 inches. 

,, <30 „ 14 to J 0 ,, 

,, 30 ,, 12 to 14 ,, 

„ 15 „ 10 to 12 

The loofahs are press-packed into bales contain- 
ing from 2,000 to 2,500 each, according to length. 
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Industrial AIxohoi, in the Puntail 

By A. M. Slot e, Scttror Secretary to the 

Financial Com m issj oners, Punjab. 

I 

Industrial alcohol includes both rectified and de- 
natured spirit. • 

The use of alcohol, whether pure or denatured, in 
the industries of the province awaits development. It 
is in dcmai^i at present chiefly by furniture and clock- 
makers, and manufacturers of soap, varnish and per- 
fumes, while a considerable and increasing quantity is 
required for use as fuel in stoves. The manufacture 
of explosives, in which large quantities of pure alcohol 
are consumed in Europe, is never likely to be extensive 
in this province, but its use in engines, which is not 
yet established even in Germany, where a cheap potato 
spirit is produced, may become of importance in the 
near future. » 

At present qven the small demand for industrial 
alcohol cannot be met locally. Under the Excise Act 
alcohol can only be produced in a licensed distillery, 
and the distilleries of the province are almost entirely 
concerned with the production of potable spirits. Tlje 
only distilling basesf at present permitted in this pro- 
vince are sugar and the mahua flower. Ma.hu a, is, 
hardly ever used as a base, as the tree is rarely found 
in the Punjab , 1 and the cost of sugar bases, in the form 


1 See note 1, p. 175, 
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of or molasses, does nol conduce to thp manufac- 

ture of cheap alcohol in large quantities^. The demand 
for rectified spirit, that is to say, for pu. e spirit of 
high strength (50° above pi oof) is the* ef ope principally 
met by import from the Rosa distillery in the United. 
Provinces owned by Messrs. Care w & Co. who possess 
certain advantages over the Punjab distilleries in the 
shape of cheap labour, proximity to coal-fields and 
special freights, and the fact that their distilling business 
is merely a branch of their extensive oiigar factory. 
The market for denatured spirit (/.£., spirit rendered 
ma fit for drinking by an admixture of light caoutchicine 
and mineral pyridine bases) is principally served by 
imports from Java, where the spirit is manufactured at 
an exceedingly small cost from the refuse of the large 
sugar factories of that island. 

Before the province can hope to be self-supporting in 
the matter of industrial alcohol, a cheap distilling base 
must be discovered. The conditions under which 
sugar is produced in the Punjab clo not admit of ihe 
waste products being f Lilly utilised, and until the central 
factory system, as worked in Java and elsewhere, can be 
introduced either in large z<nn / mluri estates, or by the 
aid of co-operative efforts, it i^ idle to hope for improve- 
ment in this direction. 1 It is possible, however, that 
soipe results might be obtained by distilling from timber 
refuse or from the large quantity of fruit which is to be 
found in Kangra and other hill tracts. Experiments 
in this direction as regards the raw material availabje 
an d the type of stills required are under consideration. 2 

The duty on rectified spirits is Rs. 9-6 per Imperial • 
gallon of the strength of London proof, and on methy- 


* See p. 1205. 

2 Those interested in the industry should read United Siatea 
Dept, of Agrit _ Bulletin A7p. 29, Industrial Alcohol : Sottrces and 
Manufactures, 
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Hated spirit 5% aci valorem . 
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. The following statistics show the retail sales of recti- 

tied and denatured spirit in 

the province for the last 

two years : 




Punjab 

distilleries. 

Import 

Import from 

Year. 

iroin other 
provinces. 

foreign Total 

countries. 

t&tctified — 




1008-00 

*177 

4,02 

... ... 

. 1 009-10 

16 

82 

• 

Methylated — 




190S-0U 

4,801 

4,706 

£>,548 1 5,050 

1909-10 

4,363 

2,406 

7.108 14,057 
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The Danuot Colliery. 

The* chief colliery of the Punjab is at Dan dot in the 
Salt Range. There is only one seam varying in thickness 
from 6 inches to 39 inches (average 30 inches), and 
forming a basin under the nummulitic limestone. 
Both the Dandot colliery and the one at Pidh have 
been worked since 1884 for the North-Western Railway, 
which has now decided to close down both, as they 
have shown a loss during the last few years. The 
output has declined from 81,218 tons in 1899 to 
27,946 tons in 1909. 

Dandot coal is about 60 per cent, of the value of that 
of Jherria, and the cost of producing it was Rs. 9-12-7 
per ton in 1909. Steam-coal is sold at Rs. 8 per Ion to 
l he North-Western Railway, and slack-coal at Rs. 6 to 
Government departments for brick-burning, and at 
Rs. 3-8 to the Haranpur factory for making briquettes. 

The reduction of freight on Bengal coal has vitally 
affected the position of Dandot by" contracting &ie 
circle within which its product could be used with 
profit. The question now before Dandot, as well as 
the Punjab coal-fields generally, is the provision of 
nearer markets, and the manufacture and sale of aTl 
available by-products of the industry. Lime-burning 1 

1 There are inexhaustible deposits of excellent limestone all over 
ilic collieries. An average sample tested for the writer by the 
Geological Department was found to be “ an exceedingly pure 
limestone (containing only about £ per cent, of insoluble residua- and 
from x to 1 per cent, of magnesium carbonate), that would give, on 
burning, lftne of the very highest quality/* 
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might be & profitable method of using both coal and 
shale, while the manufacture of alum from the shale 
might be developed into another source of revenue. 1 
With shale at Rs. 2 per ton the cost of lime-burning is 
about Rs. 6 per ton of burnt lime, which sells readily 
^at Dandot Station at* Rs. 11 per ton. This gives a 
profit of Rs. 5 per ton. The shale, which is a waste 
product at present, is turned out in small quantities 
along with thfc coal and really costs nothing when coal 
is being mined in the first instance. 

• The possibility of exploiting the gypsum which 
occurs at the foot of the hill, and that oi manufactur- 
ing pitch and tar from the coal, also deserve careful 
attention before the colliery is closed down. 

If Government proved to the public the value of 
the mineral resources of Dandol, there would be no 
difficulty in finding private persons to take over the 
whole business. 

•The North-Western Railway Briquette Factory is The Haran- 
located at Haranpur, 14 miles from Dandot Railway 
Station. It was started in 1898 with a 40 H.P. engine, 
and turrfs out briquettes weighing altogether 22 tons 
per diem. Dandot slack-coal bought at Rs. 3-8 per ton 
is ^pressed with 8 to 10% of its weight of English 
pitch, which costs Rs. 46-9 per ton at Kiamari. The 
briquettes cost Rs. 10-*£-ll per ton, the cost being made 
up as follows : — 

Dandot slack coal. . . Rs. 3-4-7 

Pitch . j 5-9-3 

Manufacture . • * ^ s - 1-5-1 

The relative calorific values of Bengal coal which* 
costs the Railway Rs. 14-1-4 per ton at Haranpur, 'and 
DaifUof*briquettes, are 1*10 : 1*50. 

1 Sec pp. 134-135 supra . 
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Petroleum jn the Punjab. 

The Geological Department will shortly make a 
careful survey of the highly promising oil-deposits of 
the Attock, Mianwali and Rawalpindi districts. The 
most notable outcrops are the ten springs at Jaha 
(Mianwali district), which produce about iGOO gallons 
per annum of a thick dark-green sulphuretted liquid. 
Oil is also found at Ratta Hottar (Rawalpindi district), 
Patch j hang, and a few other places. The Garrison 
Engineer of Rawalpindi Cantonment has used ihe 
J aba product for a great many years to produce gas 
for lighting, but with this exception the existing springs 
have no commercial value. 

In 1888 a concession was obtained by a Canadian 
named Noble and others to exploit the petroleum re- 
sources of the province, but nothing came of it, though 
Government undertook to give substantial help to- 
wards the cost of the borings. A prospecting license 
covering square miles in the Mianwali district, 

including the Jaba springs, has now been granted to 
Messrs. Bagram and Go. of Galcutta. 
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